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AGRICULTURAL
SCIENCES
1.
Cytological studies on a male-sterile mutant
(r.is 2 ) in soybean (Glycine ma x).
r.. A. GRAYB0SCH and R. G. PAL:lER.
Genetics Department
Iowa State University,
Ames, IA 50011
All known male sterility mutations in soybeans are of
the genetic type; to date, si x such recessive nuclear
mutations have been described. The ms 2 mutant was discovered in 1975, but no cytological studies aimed at
ellucidating exact causes of male sterility have
been undertaken . This report presents results of preliminary studies on cytological events associated with
the ms 2 mutant, accomplished via comparative studies of
anther and pollen development in male-sterile and malef ertil2 plants . Squash preparation s reveal that chromosome pairing and segregation is normal in microspore
mother cells of developing sterile anthers . Micro s porogenesis proceeds until tetrad stage, at whi ch time premature aborti on usually occurs; on rare occasions separation of microspores from tetrads occurs, but release
of microspores from cal lose was not observed. Abnormalities in the tapetal layer are associ ated with tetrad
degeneration . These are manifested in the form of
vacuole s or inclu s ion s , fir st observed during fir st
meiotic division of mi cro s po re mother cells. They progressiv ely enl arge during anth er ontogeny. Ta petal
development appe ars to be similar to that of pl ants
bearing th e ms 3 mut ati on. Anther morphology i s normal
during earl ydevelopmental stages , but a pr og ressive
degener ation of external ti ss ues is noted .

2.

St a bilit y Ana l y s i s Following Disruptive
Se l ec t ion in Oa t s .

~OUNG , K. J . FREY
Iowa Sta t e Unive rsit y , 10 Agronomy Blg . ,
Am e s , I owa 50011
Sta biliz i n~ a nd d isruptive se l ec tion wer e s imul a t ed using th e c omput er a nd da t a from a pr ev io us
exp e rim ent. Se qu e nt ia l h i gh or low sta biliz in 2,
s e l ec tion , a nd d isruptive s e l ec tion , a lt e rn a t i n~
b e t ween extr eme s , r e sult ed in fift y s e l ec t ed
en t ri es from eac h o f four s e l ec tion me th ods .
Th e s elec t ed entri e s , a r a ndom s ampl e , and
chec k va ri e ti e s wer e eva lua t ed in 17 env ironment al c onditions in I owa utilizing th e rot a tion
f ertilit y plots a t un iversit y fa rms. !lea n
gr a in y ield , r eg r e ssion of selec t ed ent r i e s on
pe rforma nce of ch eck mea ns , an d d ev i a tion from
re gression cha r ac t e ri zed gai ns from se l ec tion ,
r espons e to in c r ea s ed produc tivi t y , a nd s t a bilit y of entries s e l ec t ed by eac h me t hod .

3.
Abnorma l ea r exp re s sion in corn (Zea may s L.)
and its ef fects on ear components and yield
S. E. PECO and A. R. HALLAUER
I owa St a t e Unive rsity , Dep a rtment o f Ag r onomy, Ame s
I A 500ll.
Abnorma l ea r t yp e s h ave occurre d a nd b e en r e ported in
corn for n early 80 ye ars . It s eeme d th a t the ramosa
and f ascia ted t yp e s o f corn represented lowe r st ages
in corn ea r deve l opment. Ge rmplas o c ollec tions
showed a hi gh fr e quency (ove r 90 %) of a bno rma l ear
express i on in s ome s amples of Po r t uguese germplas m.
Th e a bnormal ear s hape was interme dia t e b e tw een
f asc i a ti on and r amos a 1 expressi ons . Gen e ti c s tudie s
s howed th a t th e a bno rmal e ar exp r e s s i on wa s not
inherited in a simpl e manne r; express i on was
inf luen ced by geno t ype a nd the env ironment. Re plica t ed y i e ld tri a l s of s 1 and s 2 progeni es s h owe d tha t
th e a bno rma l ea r express i on was q ua ntit a t ivel y
inh e r i t e d with a h e r i t ability val ue of 93%. Level of
f asc i a tion expressio n incr eased ea r di ame t e r a nd
ke rne l-row numb e r, but it h a d no effec t on ea r l en gth
and y i e ld. Our r es ult s s ugges t th a t ea r fasc i a t i on
does no t seeo t o b e a n i mp o rt ant tr a it fo r enh an c ing
y i e ld of co rn in sh ort-t e r m breedin g p r og r ams .

4.
Analy s i s o f a cy top l asmi c a l l y inheri ted ye llow
mutant i n soybean (Gl ycine ma x (L . ) Merr . ) .
RANDY C. SHOEMAKER, ANITA CODY AND REID G. PALMER
Dep artment of Genetics , Iowa State Un i versity ,
Ame s , Iowa 50011
The p rogeny o f a se l f - p ollinated ch i meric soybean
seg re gated into yel l ow , green a nd ch i mer i c p l an t s .
Recip r oc a l c ross - p ollinati ons were made between the
chimeri c mut a nts a nd unrelated g reen p l ants , a nd
between y e l low p l a nts a nd unre l a ted g reen p l ants .
Se gre ga ti o n da t a in subseq uent genera tions indica ted cy top l a smi c inheritance of the yellow pheno type . Determinations o f p i gment concentra tions
from seedlings g r own unde r various ph o tosynthet i c
photon f lux densities show th a t under hi gh l i ght
intensities yellow p l a nts a cc umu l a te on l y about
1 % of the tot a l chlor ophy ll tha t is ac cumul ated
by no rma l g r e en siblings . Under more op tima l
mode r a te a nd l ow l i ght inte nsitie s yellow p l ants
acc umul a ted only about 2 8 % a nd 34 %, resp ectively ,
of the tota l c hl o r ophyl l a c cumul a ted by no rmal
gr een siblings . Electro n phot omi c rog r aphs o f
chlorop l a sts f r om seedlings g rown under l ow , mod e r a t e and hi g h li ght intensities h ave s hown that
chlo r op l as t ultra struc ture in yell ow s eedlin gs
is abnorma l .

5.
The r e l a t ion s hip be t ween n i t ro gen harv es t
index of oa t s an d t he ir adap t abi lit y t o differ en t
pr odu c t ivit y l evel s .
H. F . RATTUNDE ,

K. J . FREY

Ag ron omy Dep t., I . S . U., Ames , Iowa

50011

Nitrogen ava ilab ility has grea t i n f luen ce on y ield

level. Any trait allowing identification of
germplasm with adaptability to specific nitrogen
environments would be of considerable interest.
Nitrogen harvest index (NHI) expresses the efficiency of nitrogen partitioning between reproductive and vegetative tissue. Twenty , inbred lines
of Avena sativa were selected for extreme values
of NI-II, 10 for }ligh and 10 for low NEI levels.
These lines showed a +0.42* correlation between
NHI and change in groat yield (GTY) between high
and low N environmenrts (GTYhi h N - GTYlow N).
Further investigation involve~ the evaluation of
these lines for grain yield and biological yield
over 24 environments representing a wide range
of productiv:l.c:y . Regression analysis was used
to quantify t he response of these lines to improving environmental conditions.
Resistance to Septoria lycopersici in Lycopersi6.
con species .
C. C. BLOCK and R. L . CLARK
Plant Introdu c tion Station, Iowa State Univers ity,
Ames, IA 500ll
Approximately 4700 tomato access ions held at the
North Central Regional Plant Introduction Station
were screened for resistance to Septoria l ycop ersici,
the causal agent of Septoria leaf spot. Species reaction varied widely . The wild green-fruited
species, L. hirsutum, _!:. E..~!:_uv!anum, and_!:. ~rviflorum had iligh levels of resistance. The redfruited currant tomato, _!: . .P.!mpinellifolium , exhibited reactions ranging from susceptible to highly
resistant indicating a significant degree of variability within the species. The common large redfruited tomatoes, L. esculentum, and the cherry tomatoes, L. esculentum var. cerasiforme, were all
susceptible except for a few accessions which are
undergoing further testin g to determine the nature
and inheritance of the resistance.
Population increase of Pratylenchus ~cribne_r:_i_
7.
in sweet corn roots.
D. C. NORTOt ! and J. EDHARDS.
Dept. of Plant Pathology, Seed and Weed Sciences,
Iowa State University, Ames, IA 50011.
Sixteen sweet corn varieties were tested in sandy
soil at the Hinds Farm, Iowa State University, in
1982 for increase of Pratylenchus scribneri. There
were five replications of 20 plantslTOplants in
each of t wo rmvs constituted an exper i mental unit)
arranged in a randomized block. Mean numbers of
nematodes/g dry root for samples taken on July 2 and
August 27 ranged from 4,166 (Country Gentleman) to
25,558 (Hybrid Xtra Sweet). tlumbers were generally
higher and there was a greater significance by analysis of variance (P=0 .001) on August 23 than on July
2 (P=0.07). For comparison, two dent hybrids
(Mol7HtxB73Ht and A619HtxA632Ht) were included.
They had mean populations less than any of the sweet
corns. Consistent, but low to moderate negative
correlation coefficients (-0.02 to -0.51) occurred
when nematode numbers were plotted against days to
sweet corn maturity.

Comparisons of green cloverworm larvae and vari8.
ous controlling factors in 4 soybean tillage systems.
H.G. THORVILSON AND L.P. PEDIGO
Entomology Dept. Iowa State Univ. Ames, Iowa 50011
The acceptance of reduced tillage production systems
has been slowed by concerns about possible yield
reductions, of which insects may play a part. During
1981 and 1982, shake-cloth samples were taken of GCW
larvae in the soyb ean canopy in fall moldboard plow ,
fall chisel plow, till-plant, and no-tillage plots.
Each GCW larva was counted , individually maintained
in the lab., and its fate recorded. GCW larval
numbers did not r eac h the economic injury level in
eithe r year. In 1981, significantly more GCW larvae
were co llected from fall mold. plow and fall chisel
plow plots . In 1982, significantly more GCW larvae
were found in the fall mold. plow plots . The entomopathogenic fungus Nomuraea rileyi caused the death
of 68% of GCWs in 1981 and 14 % in 1982. By early
Sept. in both years, however, the fungus caused
nearly 100% mortality. The most abundantly-reared
parasitoid was Rogas nolophanae, 6.2 % and 8.4 % GCW
parasitism in 1981 and 1982, respectively. No
significant differences in B_. rileyi and parasitoid
numbers among tillage systems were found.
Population increase of Pratylenchus scribneri
9.
in exotic species and gene pools-of Zea:·
D. C. NORTOtl and J. ED\1ARDS
Dept. of Plant Pathology, Seed and Weed Sciences,
Iowa State University, Ames, IA 50011.
Thirty-one accessions of exotic species of Zea or
gene pools of !c_. -~~ were tested at Ames i-;:;-T982
for increase of the nematode Pratylenchus scribneri. There were three replications of 20 plants
each. Samples were taken on June l (at planting),
July 7, Aug. 9, and Sept. 17. Mean numbers of P.
scribneri/g dry root for the July and Aug . samples
ranged from 1,874 (Z. diploperennis) to 25,385 (Z.
mays Pl393774). Fo-ur accessions o7 Z. mexicana,two of Z. mays parviglumis, and one of Z~-1-uxurians
had higher counts (10,8-Slto 19,657/g d-ry root) than
counts (2,179 to 10,004/g dry root) from 20 cfent or
flint gene pools obtained from CI MMYT. Nematode
populations in the temperate gene pools generally
peaked in Sept., whi le those from the tropical gene
pools were more variable, peaking from July 7 to
Sept. 17. Populations from species other than the
gene pools peaked in July or Aug.
lU.

GCWSIM - A green cloverworm simulation model.

K. R. OSTLIE and L . P. PEDIGO
Department of Entomology, Iowa State University,
Ames, Iowa 50011
The green cloverworm (GCW), Plathypena scabra (F.),
is a sporadic pest of soybeans in Iowa. The random
nature of these outbreaks and extent of subsequent
damage i1as prompted extensive research on GCW l _ife
history, seasonal abundance, and its impact on

soybean production . Development of a computer
model was initiated to organize this extensive data
base, expose deficiencies for later research, and
produce a predictive tool for soybean growers and
scouts . GCWSIM, a model written in FORTRAN,
simulates the seasonal population dynamics of the
green cloverworm in Iowa and predicts the impact
of this population on soybean yield . Highlights of
the GCW life system and its effects on soybean will
be discussed to illustrate component submodels of
GCWSIM. Currently undergoing revision and
calibration, the success of GCWSI:1 in satisfying
our modeling objectives will also be discussed.

11.

Improving srain testin g at Iowa elevators

C. R. HURBURGH , JR.
Dr . C. R. ;-1urbur3h, Jr.
Agricultural En::;ineering Department
21gc Davidson Hall
Iowa State University
Ames, Iowa 50011

13. Inhibition of nucleases associated with
soybean chloroplasts .
RANDY C. SHOEMAKER , ALAN G. ATHERLY AND REID G.
PALMER
Department of Genetics, Iowa State University,
Ames, Iowa 50011
Degradation of the Ti plasmid of Agrobacterium
tumefaciens strain A 277 was used to detect
and measure nuclease activity associated with
the chloroplasts of soybean (Glycine max (L.)
Merr,. ) . The inhibitory effects of spermidine,
pH , ethylene diamine tetraacetic acid (EDTA) and
adenosine triphosphate (ATP) on nuclease activity
associated with the chloroplasts were investigated . Chloroplast nuclease activity was found to
be partial l y inhibited by either 10 mM spermidine, 20 mM EDTA , or 20 mM ATP . Nuclease activity was also partially inhibited at non- neutral
pH ' s . Nearly complete inhibition was achieved
with use of 30 mM EDTA , pH 10, or a combination
of 10 mM spermidine and 10 mM EDTA .

Over the past five years, accuracy of corn testin::;
at Iowa elevators was studied. Sampling methods,
moisture measurement, and grain shrinkage discounting were investigated.
Suction grain probes collected excessive amounts
of light forei:;;n material. Moisture meter calibrations in use before 1979 overstated moisture
content of corn in the normal tradin g moisture
ran ge . Common grain shrink deductions reduce
wet weights in excess of moisture loss, but also
were supported by data on measured weizht losses.
In all three cases, ISU cooperated with asencies
of State government and with the ~rain trade to
correct the problems.

ANTHROPOLOGY
12 . A review of literature on the production
of Jerusalem artichokes as an alcohol fuel source.
T. S . COLVIN, W. F . BUCHELE, and P. W. CLAAR II

14. The effects of th e Development Board for rur al
I/ales on local industrial initiative in a \Telsh
town.

USDA Agricul tural Engineer, 219B Davidson Hall,
Iowa State University, Ames, Iowa 50011

K.E . PETERSON

With inc reases in petroleum-based fuel prices there
has been a surge of interest in alternative fuels.
One possible fuel is alcohol i,hich can be fermented
from Jerusalem artichoke tubers.
Through an extensive review of literature on the
production and use of Jerusalem artichokes, its
value as an alternative fuel source has been
examined .
A North American native member of the sunflower
family, it is easily cultivated in the Midwest.
Questions remain concerning the economic feasibility of a lcohol production from this potential
alternate crop .

Grinnell College, Box 11-32, Grinnell, IA 50112
This paper explores how povernment -directed regional
development affected ~niphton, a villa~e on the
Helsh/Enp;lish borcier . The r e latively larp,e size
of the villap e was a primary factor in de termining
Development Board interest in its ~rowth. Knip,hton,
with a population of 2000 , could p;enerate industrial development fror'l within if p,iven government
assistance . The Deve lopment Board for rural
Bales has s uppress e d local initiative , however ,
by encourapin g ex tra-local industr y to move into
Kniphton instead of s upportin p lo cal s , and
th e re fo re, the villap. e is dep end e nt upon the
Board for economic rrowth .

15. The effect of local leadership on the
develoPl'!ent of a small Welsh villa~e.
J. L. ROBB UIS

Grinnell Collep:e, Box 11- 72, Grinnell, IA 50112
This paper follows from fieldwork, done in lat e
1981, in which I studied the p,ove rnment leaders
of the small 1-!elsh border village of New Radnor.
The place of l e adership in the local culture and
the personal qua lities of the leaders of this
col'!II'lunit y of 300 people are anal yzed. The personal
situation s of the leaders and the social lif e of
the village are dis cussed as they r elate to the
way that the l ocal gove rnl!lent r esponds to the
need for economi c development of the villap,e.
Followinp. from the conclusion that the local
/?Ov e rnI".ent cannot be expec t ed to initiate or
encourap,e r1.evelopment, chan ges in Helsh p;ove rnment are sugp,es t e d.

16. Class a ttitudes toward devel opment in a T-lelsh
villap:e.
B.J. ZILLIAC
Grinn ell Co llepe , 2651 St ewar t, f.vanston, IL 60201
As wi th nany rural r epion s throup:hout th e industri a liz ed world, the He l sh Borderland is cha ra ct e r ized by unenploYI"ent anc1. rura l exodu s , broup.ht
on in part by the mechanization of agricul ture
and rapid social chanp,e. One possible so lution to
unemployment and r elat ed problems involves th e
deve l opnen t of in du s try and tourism. This paper
examines class a ttitudes toward developnent in t he
small village of New Radnor, \Tales. The research
!'1ethods used for th e s tur1 y con sis t ed of informal
interviews and participation in and observation of
villap:e li fe . The r es ult s of the study reveal
th a t class cleavap,es are p r esen t amon s professional ,
workinp; - c l ass , service , an d farnin8 villap,e r s .
The nain c l eavap,e exis t s be t ween professionals, who
larp:ely oppose industrial and tourism developl!lent,
an<1. the workinp;-class, who overwhel1'1.inp:ly suppo rt
bo th kinds of devel opment . These a ttitudina l
di fferen ces al!lone vil lap.e c lasses are par ti a lly
r esponsib l e for th e difficulty in s t imulatin p,
f r ow th and development in the \Telsh Borderland.

reveals (1) the dynamics of small-town politics
as a deterninant for the town's reaction to the
project, and (2) the larger implications of rep,ional plannin~ which escapes local attention as a
determinant of the actions of the county authorities.

18. Economy versus ecology in Welsh farming
practices.

J.E. HUNTER

Grinnell College, Box 6-81, Grinnell, Iowa

50112

Studies of agricultural communities in western
Europe have focused largely on the process of
modernization. Many anthropologists and sociologists have tended to view this process as
necessary and inevitable if not always beneficial
in every way. This paper, written from the
perspective of the appropriate technology
movement examines traditional attitudes toward
farming practices and pressure to modernize among
farmers of the 14e l sh border country. The paper is
the outcome of a five-week period of open-ended
ethnographic interviews with farmers and farm
workers of the area. A similar set of interviews
conducted in Iowa provides a point of contrast. The
results indicate that while there has been a trend
toward modernization, many traditional attitudes
and techniques remain. The paper concludes that
many of the traditional technologies are adaptive
to conditions of environmental and economic stress.
This fact is important in examining the long range
desirability of modernization.

19. An overview of programs involving Native
Americans and anthropologists in Iowa.
D. C. ANDERSON

17. The Helsh small t own in con flic t:
t o a highway bypass .

reactions

D. A. NISSEN!lAU}!
Grinnell College, Box 10-27, Grinnell, IA 50112
This study focuses on the events surroundin 3 the
const ru c t ion of a highway bypass in Presteip,ne , a
sl"\all town on the 'lelsh ho rel.er. Desip:ned to al leviate traffic con gestion and safety hazards posed
by larp:e trucks passine throu p.h the narrow central
business district of this market town, t he bypass
cons tru ction was alternately opposed and supported
by an unorp,anized collectivity of merchants and
local residents. The analysis of these events

305 Eastlawn, University of Iowa, Iowa City 522 42
Since 1975 an thr opologists in Iowa have worked with
representatives of the Native American communi t y on
prograCTs of mutual interes t. This paper foc uses on
six different projects and illust r ates how each are
benefiting contemporary Indians in one or more of
the following ways: (1) preservation of sacred areas;
(2) respect for religious beliefs; (3) enactment of
favorable legislation; (4) education of the public
on Indian values ; (5) encourageCTen t of traditional
arts; (6) pr ovisions for par ti cipation of religious
practitioners ; (7) reburial of sacred bones; (8) the
e stablishment of progr ams favorable to Indians; and
(9) use of Indian advisors .

20 . A sampling strategy for a shoreline survey
of the Coralville Reservoir.

23 . Independency as observed during the seventh
month of a gibbon's (Hylobates ~) life.

SCHERMER, S. J.

S.T.

Eastlawn, University of Iowa, Iowa City, Iowa 52242

Grinnell College, Box R 12-59, Grinnell, IA 50112

A one-dimensional, stratified, random sample was
employed in a shoreline survey of the Coralville
Reservoir, resulting in the completion of a 20%
sample of two-thirds of the lake shoreline. The
relationships among site location, landform
position , and erosional impact from the reservoir
is discussed. Diagnostic artifacts recovered
during the survey substantiates the multi-component
nature of the area. Location, density, and exploitative orientation of the shoreline sites suggest
differential utiliaztion of this portion of the
Iowa River Valley through time.

This paper analyzes specific behavioral aspects
of an infant gibbon (Hylobates ~) during its
seventh month of life as observed at the
Sacramento Zoo. The project's hypothesis is
that the amount of time that the infant spends
independent of his parents, and the number of
behaviors he exhibits during that time, both
increase during observation sessions . It was
found that the amount of time the infant spent
on his own and the number of behaviors both
increased over time. The paper also discusses
how the periods of infant independency began
and ended, and what cues were invloved in such
behavior. Both mother and father were observed during seoarate occasions as they
responded to the infant's auditory, visual,
and tactile cues.

21.

Social status of epileptics .

SEVERANCE

J . W. MARCUS and T. TRIPP-REIMER

Department of Anthropology, Iowa State University ,
Ames 50011
Epilepsy, a chronic brain disorder, often manifests
itself in uncontrollable and unpredictable seizures.
And these symptoms are frequently complicated by
social concerns; in many societies epileptics
possess a low social status . The relationship
between epilepsy and low social status is not universal, however . There are and were societies in
which epileptics held a privileged status or were
accorded at least a neutral one . This paper will
examine facets of cultures past and present relating t o the social status of epileptics . Under standing these social mechanisms will provide useful information to destigmatize suffe rers of
epilepsy .

BOTANY
24 .
A historical perspective on the Mines
of Spain ve ~etation .

S . K. WINTERS and T. J . BLEWETT
22. Hookworm: savior of the south?

Clarke Colle g e, Dubuque, IA

52001

A. I . MARCUS
Department of History, Iowa State University ,
Ames 5001 1
This paper argues that the discov e ry of hookworm
as indigenous to the American south was a manifestation of the notion of southern distinctiveness. While the disease apparently long exist ed
in the region, its detection came only after the
south was lagelled distinctive and out of concert
with the American nation . The designation of the
south as " foreign " touched off a campaign to explain or find the cause of the deviance and to
present methods to remove it , In the early
twentieth century , hookworm served as an explanation for southern peculiarity and its eradication seemed a way to restore the south to the
region's rightful place in the American socioeconomic and political system .

The Mines of Spain area south of Dubuque
has had a complex history of l and use that
resulted in ve g etation chang es over the
past JOO years . Mini n g , logg ing , cropping
and pasturing have a ll affected the mosaic
of ve g etation that has existed since settlement . Cessation of fire could be con s idere d a disturbance in the sense that it
had a repeated influence on the character
of the l andscape prior to settlement.
Uplands and ridg es were more open rang ing
from oak savanna to open prairie . Ori g inal
g overnment survey records indic ate that
forests of the area were dominated by oak
and hickory with elm , aspen, basswood and
sug ar maple common in the re g ion. Survey
records , however , are predated by records
of Dubuque lead mines that may date as
early as 1650.

25. Flora of the "t1ines of Spain," Dubuque County,
Iowa.

27. Markov models and succession: A
test from a Netherlands heath.

J. 1-1. LEHMANtl

D.C . GLENN-LE'WIN, E. LIPPE and J.T . de
SMIDT.

Department of Biology, University of Northern
Iowa, Cedar Falls, IA 50614.
Two years of floristic reconnaissance and
collection at the t1ines of Spain, a 1264 acre
preserve along the Mississippi River, has
yielded over 400 vastular plant species. These
baseline data have been used in a plant community
analysis conducted during the past growing season.
A new record for the Driftless Area, Chorispora
tenella (Brassicaceae) is reported. tlumerous
regionally rare plants of special interest
include: Ammania coccinea, Arenaria
serpyllifolia, Aruncus dioicus, Corallorhiza
odontorhiza, Dodecatheon amethystinum,
Dryopteris intermedia, Liparis loeselii,
Polygala verticillata, and Spiranthes
magnicamporum. No cold-air drainage boreal
habitat similar to that of 1-/hite Pine Hollow,
Dubuque County, has been observed. Recognized
disturbance species of the forest community are
present. These species aid in the interpretation
of the plant communities of a complex land-use
mosaic: mining, quarrying, logging,
pasteuring, and farming .

Dept. of Botany, Iowa State University,
Ames, Iowa
50011.
Most discussions about the application
of Markov models to succession have been
theoretical, because of a lack of experimental data. We present a Markovian
model for an Empetrum nigrum heath based
upon 19 years of observations . The basic
assumptions of the Markov mode l are tested,
and the stationarity assumption does not
hold for the present data set . Disturbing influences include c li mate and insects,
and there is also evidence of spat ial
influences. However, the use of transition matrices can be a useful descriptive too l even when the system i s not
Markovian.
28 .

Special plants of Iowa's Driftless Area

W. P. PUSATERI
Iowa Natural Areas Inventory, Iowa Conservation
Commission, Wallace State Office Blg.,
Des Moines, Iowa 50315

26. A plant community analysis of the
Mines of Spain, Dubuque .
T. J . BLEWETT, J . W. LEHMANN and S. K.
WINTERS

Aconitum noveboracense, Chrysosplenium iowense
and Cornus canadensis are a few endangered
vascular plants whose range in Iowa is restricted
to the Driftless Area. The high diversity of this
flora reflects the rugged topography of this region.
Here the dissected bedrock of the Paleozoic Plateau
has an array of microhabitats harboring many species
with boreal affinities. Approximately 50 endangered
and 25 threatened species have been documented in
this region of Iowa and the Driftless Area Flora
comprises about 50 . % of the total taxa of the state.

Biology Department, Clarke Colle g e,
Dubuque, IA 52001
29 .

An analysis of community composition and
forest reproduction trends in the Mines of
Spain is in prog ress with support from the
Iowa Conservation Commission, Three sites
that have had different land use histories
have been analyzed to determine present
composition , the influence of land use
history, and reproduction trends. Ve g etation maps and aerial photos have been prepared to assist in future manag ement planning, particularly in the process of identifying ecolog ically significant and/or
sensitive areas that contain rare flora .
Ironically, one of the areas most heavily
pitted from lead mining has an all-aged
forest including sugar maple and basswood
in suitable exposures. Areas more recently
disturbed by log ging and pasturing tend to
be more even-age d, Prairie ridg es are
gradually being overg rown, first with the
invasion of cedar in the absence of fire ,

The rust fu ngi of th e driftless area of Iowa.

G. KNAPHUS and L. H. TIFFANY
Dept. of Botany, Iowa State Univ., Ames, IA 50011
The earliest scholars who studied th e rust fungi
of th e Iowa driftless area were E.W. D. Holway
and Alois Kovarik. Holwa y , a Decorah banker,
was particularly interested and collected 127
species of rusts between 1885 and 1905. During
g eneral collecting trips over th e l as t five
years , we have found 71 of these species. In
addition, we have collected thr ee rusts,
Uredinopsis osmundae, Q. struthiopteroides, a nd
Gymnosporang ium corniculans, which Holwa y did
not encounter.
Uredinopsis struthiopteroides has not been previously reported from Iowa. Of th e 158 rust
species which have been documented from Iowa,
23 species have been collected only in the
driftless area.

30. The vegetation of Ledges State Park, Boone
County, Iowa

33. Life history and electrophoretic variation in
arrow-grass populations (Triglochin maritima and
l_. palustris).

C. L. JOHNSON-GROH

R.H. LAUSHMAN
Department of Botany, Iowa State University, Ames,
Iowa 50011
The vegetation of Ledges State Park was sampled
with 54 plots placed in representative plant communities throughout the park. The plots were
ordinated by tree species and by herbaceous species.
Seven major vegetation types were defined. A
vegetation map was constructed of the park using
field data and aerial photography. Comparisons
were made with other Iowa and eastern forests.
The Ledges State Park and similar Des Moines River
forests are western extensions of the species-rich
eastern deciduous forest. The vegetation of Ledges
State Park is especially of interest due to the
occurrence of several species with northern
affinities.

31. A preliminary report on the bryophyte flora
of selected oceanic and continental bogs of
eastern North America.
F. D. BOWERS
Biology Department, University of WisconsinStevens Point, WI 54481
About ti,irty-fi ve bog sites ranging from the
Maritime Provinces in Canada to Manitoba and
Minnesota have been examined for their bryophyte flora over several years. The Sphagnum
species and other bryophyte taxa of interest
will be discussed . A comparison will be made
between the oceanic and continental bryophyte
bog flora.

32 . Electrophoretic evidence for new fern species
in the eastern United States

D.R. FARRAR
Department of Botany, Iowa State Universi ty,
Ames , Iowa 50011
In the eastern United States, the fern genera
Vittaria and Trichomanes occur commonly as large
perennial populations of gametophytes devoid of
any sporophytes . Morphological comparisons alone
do not allow identification of these plants to the
spec ie s level. Starch gel electrophoresis of
enzymes reveal s them to be distinct from other
known spec ies of these genera in the continental
United States . These result s , together with
morphological, physiological, and distributional
evidence, support the conclusion that these gametophytes represent distinct species which have lo st
the sporo phyte phase of the fern life cycle. As
such, they should be recognized as spec ies new to
the flora of the United States.

Department of Botany
Ames, Iowa 50011

Iowa State University

Populations of two arrow-grass soecies (Triglochin
maritima and T. oalustris) qrowinq on fens in
northwest Iowa and south1~est Minnesota, plus a T.
maritima site in Boone County, Iowa, were studied.
Variation in important life history characteristics
(e.g. fecundity, fertility, qermination rates, and
plant size) 1tas measured and compared to population
density and habitat. Additional variation within _
and between populations was sampled electroohoret1cally; this variation was comoared to the life
history data. Greenhouse experiments were_done to
study flowering cycles and to conduct selfing and
out-crossing tests.

34. Windthrows and the coexistence of three
southeastern understory tree species
JOHN C. HORN
Department of Bioloqy, St. Ambrose Colleqe,
Davenport, IA 52803
Red maple (Acer rub rum), flowering dogwood
(Cornus florTda)~sourwood (Oxydendrum
arboreum) comrionly occur within th~ understory
.of North Carolina Piedmont forests. Canopy
openings from single-tree windthrows are an
important factor in their coexistence. Seedlings
planted in trenched and untrenched plots within
a canopy opening and in the adjacent forest had
species-specific, significantly different growth
responses to light and moisture availability.
Naturally-established seedling populations
followed through time supported these results.
Sourwood requires high light and mi.neral soil
for successful establishment; this combination
most frequently occurs within windthrows. Red
maple becomes established with or without canopy
openings but growth is greater within openings.
The response of dogwood to gaps appears dependent
on local moisture conditions.

35 . Woody plant invasion of Iowa loess bluff
prairies .
P . L . HEINEMAN and T. B. BRAGG
Department of Bio l ogy, Iowa Western Community
College, Council Bluffs, Iowa 51501
Field observations, aerial photographs , and Gene r a l
Land Office field survey notes were used to quantify
woody plant composition and rate of succesion on
three loess bluffs in western Iowa .
Total tree
cover averaged 70% in 1981 although trees were
virtually absent from the same area in 1853.

Increases during the 128 year time period, however,
differed f r om bluff tops (17% increase), upper s lop es
(97%), and lower slopes (96 %) . In 1981 , leadplant
(Amorpha canescens) was present only on bluff tops.
Bur oak (Quercus macrotar pa) and roughleaf dogwood
(Cornus drummondii) cover averaged 69% and 37%
g r eater on upper slopes than on bluff tops but 44%
and 16% less on upper than on lower slopes .
Hackberry (Celtis occidentalis) was present only on
lower slope sites . This study (1) documents woody
plant invasion of Iowa loess bluff prairies, (2)
projects the loss of this ecosystem withi n 80 years
wi th out proper management , and (3) indicates
vegetative c han ges that should occur during ecesis .

36.

Structure and distribution of secretor y
cavi ties in th e legume tribes Amorpheae
and Psoraleeae.

Condylospora spumigena, Nawawi; Dendrospora erecta,
Ingold; Flabellospora tetracladia, Nawawi
Flabellospora verticillata, Alasoadura Flagellospora
penicillioides, Ingold; Gyoe rffyella sp .; Isthmotr icladia gombakiensis, Nawawi; laridospora appendic ulata,
Lemonniera aquatica, De Wildeman; Lemonnie ra
t errestr i s, Lunulospo r a curvula, Ingold; Mycocentrospo ra acerina , Deighton; Phalangispora constricta;
Pyramidospora cas uarinae; Scorposporium anaormalum,
(Ingold), Iqbal; Sigmoidea sp . ; · Tetrachaetum elegans
Ingold; Tetracladium apience; Tetracladium marchalianum, De Wildeman; Tetracladium setigerum (Gr ove)
Ingold; Tricladium sp .; Tricladium anomalum;
Tricladium spledens, Ingold; Tripospermum
camelopardus, Ingold; Tripospermum myrti; Spega
zzini; Tripo sporina sp .; Triscelophorus ac uminatus,
Triscelophorus monosporus, Ingold; Varicosporium
elodeae, Kegel.

G. W. TURNER
Depa rtment of Botan~, Iowa State University, Ames
Iowa 50011.
The legume trib es Amorpheae and Psoraleeae s ha r e
unusual characters of gla nd dotted fo liage a nd
one seeded fr uit s . At various time s th ey have
been conside r ed a single t axonomic gr oup. They
formed Benthum a nd Hooker 's subtribe Psoraleeae
of the ir Ga l egeae . The group was subsequentl y
elevated to tribal level by Rydb e r g (1928) and
then subdivided into the two smaller trib es in
more recent tr ea tment s. Barneby (1977) has
suggested tha t th e Amorpheae and Psoraleeae are
not closely r ela t ed but had been previously combined on the basis of a superficial r esemblance .
Reported here are th e results of a n ex t en sive
survey of th e t ypes of sec r e tory cavi ti es in th ese
two tr ibes . These cavities are r espo nsible for
gland dotted foliage that has been used by taxonomists as a sin gle charac t er . I have found t wo
distinc t kinds of cavi ti es : one,occurring only
in th e Psoraleeae, develops by th e elonga tion
a nd separa tion of epidermal cell s ; and another in
th e Amorpheae develops with sepa r a tion of subepidermal cells . This s tudy support s Barneby's
hypothesis that the two tribes are closely related.

Light microscopy of the" extra-floral nectaries"
of Passiflora foetida .

38 .

Cohen, Paul F. and L.T . Durkee
Biology Department, Grinnell College, Grinnell,
Iowa 50112
Glamds located on the bracts and petioles of P.
foetida : have been consistently designated as extra-floral nectaries . by a variety of workers.
Light microscopy .studies with differential staining of these glands during their development
reveal a cytological picture different from that
observed for nectaries generally, These studies
and othef evidence suggest that these glands are
not nectaries, but are more likely to be secreting volatile oils or resins.

37 . Aquatic hyphomycetes from Do~ a Juana River at
Toro Negro State Forest, Villalba, Puerto Rico

39 . Electron microscopy of the "extra-floral
nectaries"of Passiflora foetida.

C. BETANCOURT , J . CRUZ , J . GARCIA and N. MERCADO

Baird, C.W. and L.T. Durkee

Department of Biolo gy , University of Puerto Rico,
l~yacuez , Pue rto Rico 00708

Biology Department, Grinnell College, Grinnell,
Iowa 50112

Forty-two species of aquatic hyp homyc e t es we re collected at Dona Juana River a t Toro Negro State Fores
Villalba, Puerto Rico . Actinospora megalospora ,
I n gold ; Altospora acuminata, Ingold ; Anguillospora
c r asa , Ingold ; Anguillospora longissima, Ingold;
Angulospora sp . ; Articulospora angulata , Tubaki;
Art iculospora tetracladia , Ingold ; Brachiosphae ra
tr opicalis , Nawawi; Campospori um pellucidum (Grove )
Hughes; Campylospora chae tocladia, Ranzoni;
Campylospora parvula, Ku zuha , Candida aquatica,
Jones & Slooff ; Clavariopsis aquatica , De Wildeman;

So-called "extra-floral nectaries" of Passiflora
foetida, a neotropical weed species, were studied
at the ultrastructural level by routine TEM.
j,Jature secreting glands have an ultrastructure
quite different from that of true extra-floral
nectaries, with prominent intercellular spaces,
abundant smooth ER, and many vacuoles containing
an abundance of vesicles and/or lamellar material which is eventually deposited outside the
plas ma lemma and may represent the sec retion
product of these glands.

40. Extrafloral nectaries of Conocarous
erectus (Combretaceae)
J. R. Kemis
Iowa State University
604 Hodge
Ames, Iowa 50010
Conocarpus erectus exists as a small tree
or shrub occurring commonly in or marginal
to mangrove swamps of tropical America and
West Africa. Two bilaterally positioned
extrafloral nectaries were found to occur
at the juncture of the leaf base and petiole. The nectaries were first observed
secreting a clear, sweet tasting, somewhat
viscid liquid. The anatomical features of
the nectaries were studied using light
microscopy to examine their internal
structure. This report is the first describing these glandular structures as
extrafloral nectaries in Conocarpus
erectus.

exists. I have collated about 200 published
descriptions according to the most recent classification scheme for the family. Taxa represented
included Mimosoideae (12 genera, 21 species),
Caesalpinioideae (7 genera, 9 species). The first
two subfamilies have mostly suspensor less embryos.
Suspensors of various forms are usually present in
the Papilionoideae (20 of the 32 tribes were represented). The putatively primitive and intermediately placed tribes have mostly inconspicuous suspensors. This is also true in some advanced tribes,
but some or all members of other advanced tribes
have conspicuous suspensors of differing morphology: Phaseoleae, Loteae/Cornilleae, Vicieae/
Cicereae/Trifolieae, Crotalarieae, and Genisteae.
Very large and/or bizarre suspensor forms are
clearly derived in this family, but the degree of
elaboration differs greatly among advanced tribes.
Suspensor variation helps to outline broad evolutionary trends in the family and to place intensive
studies on individual species in perspective.
43. HYDATIIODES in Marsh Cinquefoil (Potentilla
palustris Rosaceae)
J. D. CURTIS

41. Foliar nectaries in Ebenaceae:
anatomy, and distribution.

Morphology,

L. S. CONTRERAS and N. R. LERSTEN
Department of Botany, Iowa State University, Ames,
Iowa 50011
The Ebenaceae (ebony family) is variously interpreted as having 2-6 genera. The approximately 450
species are trees or shrubs of mostly tropical distribution, a few extending to temperate areas (e.g.
persimmon). Foliar nectaries are widespread, but
they have mostly been merely reported as "glands"
without any detailed descriptions. A survey of nectary morphology in the family was made, largely from
herbarium specimens, of about 160 species from the
four major genera and most sections of Diospyros,
the largest genus. Foliar nectaries always occurred, except in a few species of Euclea. Nectaries of
two types were found: A-type are small, without
direct vascular connections, bundles separated by
2-3 layers of parenchyma sheath; B-type are mainly
larger, with conspicuous vascular connections, with
bundles just below the nectariferous tissue. A-type
occurs mostly in North American and Asian species,
B-type in species from Central and South America,
and Africa. Both nectaries secrete abundant nectar
containing fructose, glucose, maltose, and sucrose
in about equal proportions.

42.

Embryo suspensor variation within Leguminosae

N. R. LERSTEN
Department of Botany, Iowa State University, Ames,
Iowa 50011
The Leguminosae has long been known to have embryos
exhibiting great variation in size and shape, but
no atterrpt has ever been made to see if any pattern

Biology Department, University of Wisconsin-Stevens
Point, Stevens Point, WI 54481
Guttating leaves of Potentilla palustris were collected in Bayfield Co., Wisconsin, and processed
for thick plastic sections, clearings and scanning
electron microscopy. Each attenuated leaf tooth
is terminated by an elongated pad of 50 to 60
water pores which are positioned directly above
the terminus of two or usually three large vascular bundles. On fully enlarged leaves, the water
pore guard cells are the same size as those of
normal abaxial stomates and the pore is usually
open. The rest of the hydathode epidermal pad is
composed primarily of protoxylem and seem to lack
a well defined bundle sheath. Epithem cells have
few chloroplasts and few if any intercellular
spaces.

44. MicrosJX)rogenesis of nonnal and ms 3
nutant soybean (glycine max).

D. J. BUNil1AN and H. T. HORNER
Depart:rrent of Botany, Iowa State University,
.Ames, IA

50011

The ms 1 genetic male sterile soybean anther is
canpar~d with its normal line by using light,
scanning, and tranSl!U.ssion electron microscopy.
Floral develoµnent, with the exception of
androecium develoµnent, is similar between
normal and ms 3 lines. The first difference
between nonnaI and ms anther develoµnent is
observed in the tapet~. At the early rreiocyte
stage ms mitochondria appear abnonnal. The
ms 1 :=ape~um then becanes !'Dre disorganized and
br~ down pre:naturely. Tetrads are not
released and subsequently aoort. These events
are acccrnpanied by the accunulation of large
arrounts of an unidentified refractive material
interior to the parietal cells.

45, Development of syncytial raphide crystal
idioblasts in the cortex of adventitious roots of
Vanilla.

47 . Distribution of ent-kaurene-synthesizing
enzymes in vegetativepea tissues.
R. C. COOLBAUGH

A.P. KAUSCH a nd H.T. HORNER
Depa rtm ent of Botany, Iowa Sta t e University,
Ames, IA 50011
Initiation and formation of cal cium oxala t e raphid e
c r ys t als and c r ys tal idioblasts wer e s tudie d in adventitious r oo t s of Vanilla planifolia L. (Orchidaceae ). Crystal idioblas t init ials a r e f irst r ecognized by int en se fluorescence with acr idine orange ; nuclear and nu c l eo l a r enl argement ensues .
Crystal chambers form in assoc i a tion with a n e l ec tron-den se vac uolar amorphous material and cr ys t al
deposition occurs within th ese c hamber s . Vacuolar
cables of tubul es b ecome associa t ed with th e c r ys tals and act to a nchor a nd orient th e c r ys tal bundl e . Crys t al l opl as tids differentiate lobed r egion s
similar to those seen in other mucilagious r aphid e
idioblas t s , a nd their development is obse r ved t o
preceed mucilage ac ~mula tion. At this time th e
ra phides chan ge f r om being four - sided in c r oss section t o six- a nd e i ght-sided. Idioblast maturation
is compl eted as its tr ansverse wal l s . i n a f il e
break down t o fo rm a syn cy tium. This s tud y us es
bas-re lief pho t ogr aphi c processing for image enhancement of co nventional light a nd transmissio n
e l ec tron micrographs.

Botany Department, Iowa State University, Ames,
Iowa 50011
Cell -free enzyme pre pa rat i_ons capable of
incorporating [14c]-mevalonic acid into entkaurene, a diterpene precursor of gibberellins,
have been derived previously from developing pea
(Pisum sativum) seeds and shoot tips . The
present study was to determine the incorporation
of mevalonic acid into ent-kaurene in extracts
from other tissues of pea":'"
Shoot tips, leaves, internodes and roots of
light-grown Alaska peas were excised and homogenized . Dialized 150,000 x g supernatants were
incubated with [14c]-mevalonic acid, Mn 2+, Mg 2+
and ATP for 90 min at 3o 0 c. [ 1 C]-ent-kaurene
was extracted, separated by TLC andnieasured by
liquid scintillation spectrometry.
The results indicate that ent-kaurene is
synthesized in all above-groundl)lant parts.
Comparative activity, based upon fresh weight or
protein, was greatest in extracts of the uppermost internodes and declined progressively in
those from lower leaves and internodes. Shoot
tip extracts were intermediate in activity.

46 . Cytochrome oxidase activity in the shoot apical
meristem of Brassica campestris L. during transition
to flowering.

48 . Cultural treatments of jack pine enhance
s trobil us emergence during August and September.

A. R. ORR, W. Bradford and L. Love

R. A. CECICH

Department of Biology, University of Northern Iowa,
Cedar Falls, Iowa 50614

Forestry Sciences Laboratory, P.O. Bo x 898,
Rhinelander, WI 54501.

Histochemical studies on fresh-frozen, cryostat
sections of evoked shoot apices of Brassica
campestri s showed there ~,as an increase in cytochrome
oxidase activity within the first 24 hr after plants
were transferred from short days (8 hr light) to
long days (lG hr light). Cytochrome oxidase activity
was observed in the central, peripheral and pith-rib
meristem zones of the meristem at the transition
stage. Activity in the late transition stage was
localized in areas of the peripheral zone where
floral bud primordia would be formed. These
observations support an interpretation of floral
evocation in a transforming meristem of Brassica as
consisting, at least partially, of a higher
respiratory rate than the vegetative meri stem of
Brassica. Results are discussed in relation to other
histochemical and cytological events which are known
to occur in the meristem of Brassica.

Jack pine seedlings, germinated on October l, 1981,
were grown in a propane-heated, polyethylenecovered greenhouse until being transplanted to a
nursery on May ll , 1982 . A total of 39 ovulate
strobil i emerged, without a lo~1-temperature
treatmen~, from non-expanding buds of the 900
seedlings during August and September 1982, making
these t~e youngest jack pine to flower. Spraying
the seedlings with a gibberellin A4/A7 mixture
between July 15 and September 16 significantly
increased strobilus emergence 3-fold over that in
the controls. Pollination failed because the
ovulate strobili had immature ovules or bracts and
scales only . All bracts were initiated prior to
August 4. Three strobili that emerged in late
September, however, contained mature ovules on the
distal scales. Possible causes for this
phenomenon will be discussed.

49.

A computerized checklist of Iowa's vascular

plant binomials.
L.

J. EILERS

Department of Bi ol ogy, University of Northern
Iowa, Cedar Falls, Iowa 50614

52 . Studies on Ustilago heufleri Fckl.
S. L. JONES
Department of Botany, Iowa State University, Anes,
Iowa 50011

A checklist of the binomials for Iowa vascular
plant taxa has been computerized. The Iowa
vascular flora includes si x conifers, 64
pteridophytes, 1303 dicots, and 525 monocots
at latest count. Synonyms are provided where
necessary for cross reference with recent
regional and national floras . Contact the
author for a printout.

Ustilago heufleri Fckl . is a leaf smut which occurs
on Erythronium albidum Nutt . , white dogtooth violet.
Little information is availabl e concerning this
pathogen . It was first reported in Iowa from Story
County by Tiffany and Knaphus in 1973 . Studies on
developrrent of survival spores (teliospores), spore
morphology, fungus-host interaction and the status
of U. heufleri geographically and ta xonomically
will be reported.

50.

A herbarium data management system using
an interactive computer .

53 . A preliminary report on the genus Aero spermum
in Iowa.

L. J. EILERS

A. G. WACHA, J . F. SHEARER and L. H. TIFFANY

Department of Biology, University of Northern
Iowa, Cedar Falls, Iowa 50614

Departrrent of Botany, Iowa State University,
Ames, Iowa 50011

A system of interactive computer programs
(software) written in the Basic language
has been developed by the author for storing
plant specimen data in such a format that the
data can be retrieved and used for a variety
of purposes. The data can be searched, sorted,
merged, and formatted to print out floras,
habitat lists, collection sites, herbarium
labels, etc. The system can be implemented
on a microcomputer for use with small herbaria.

The genus Acros permum, cha r acterized by upright,
club-shaped ascocarps up to 3 mm hi gh containing
asci with very long narrow ascospore s , has been
interpreted in various ways and placed in at
least six different Ascomycete orders. Ascocarps
on overwinte r ed leaves and herbaceous stems were
collected at seven sites durin g 1982. Two species,
only a single coll ection of each, have been re porte c
fro m Iowa by Martin (1952) . Our material may
include at least one species not previously
re ported .

5 1.

New pol ypo r e spec i es for Iowa

R. J . PINETTE

54 . Vas cular plants ori ginall y de scribed from Iowa

Depa rtment of Bo t a ny , I owa Sta t e Un iver si t y ,
Ames , IA 500ll

T. G. LAf1t1ERS

The Pol ypo r acea e i s a l arge fami l y of wood r o tt i ng orga n isms . In th e mos t r ecent checklis t
of t he Homobasidiomyce t es , Ga r dn er r epo rt ed 136
species i n th is s t a t e by 194 7. A recent fie ld
s urvey of t he Iowa pol ypo r es has yiel ded a n
addi t io nal 1 5 spec i es . Although many o f t he t axa
r epor t ed he r e a r e r a r e and i nconsp i cuous , o t her s
a r e not unusua l on o rnament al tr ees . Tyromyces
f i ssi l is , Trame t es r ob i noph ila and Oxypo ru s
l a t ema r gina tu s were co ll ec t ed on Acer sacc ha rinum ,
Cel ti s occidental i s an d Gl edi t sia t riacant hos
r espec t ivel y . Four species (fy r omyces semisu p inus , I nc r us t opor i a s ubin carna t a, Parmas t omyces
kr avzevianus , a nd Po ria xyl os t roma t oides) were
c ollected f r om Drif tl ess si t es i n Dubuqu e a nd
Allamakee co un ties. Generic designa t io n of t wo
spec ies posed a special problem , because no
c urr ent, comprehen sive tr ea t ment of American
pol y po r es is avail a bl e .

Department of [lotany , The Ohio State Univers ity,
1735 rleil Ave., Colur:ibus, 011 432 10
The valid publi cation of a new pl ant ta xon r equires
that a type speci r:ien be des i gnated. A search of
tl1e 1i tera ture revea1ed 44 t ax a whi ch had been desc ribed on the basi s of type speci r:iens collected in
Iowa . The r.ia jority were publi shed by 1~orkers outs ide Iowa . II.II.As he (Hor th Ca rolina Geolo gical
Survey) and P.A.Rydberg (rlew York [lotanical Garden)
na r:ie d 8 and 6 ta xa re spec tively. Ar:iong Iowa botani s t s , L. 11 . Pannel and T. J.Fitzpatri ck ea ch named 3.
Several of the names honor other ~1ell- kno~m Iowa
bo t ani st s : R. I.Cratty, B.Fin k, B. O.lJolden . flo st of
t he t axa have been trea te d as synonyms of other
t axa by recent authors . However, sever al t axa are
gene rall y accepted, includin g Bromus latiglumi s ,
~ gravida, Chrysosplenium 10\~ense, Le spedeza
leptostachya, Pani cum leiberg i i, Pyrus ioensi s ,
Sagittaria cristata, and Sparganiun chlorocarpum.

55.

An Ecological Analysis of Central Iowa Forests

CHEMISTRY C

M.C. BACH
Connnittee on Science and Technology, U.S. House of
Representatives, Washington, _ D,C. 20?15

57, The determination of the presence and
quantity of water associated with coal fly ash

The native deciduous forests of Iowa occupied 16%
of the total land area at presettlement according
to land survey records of the mid-nineteenth century. Today, less than 4% of Iowa's native woodlands remain. This study was undertaken to obtain
information on species composition of temperate
deciduous forests in central Iowa with regard to
patterns and factors affecting the distribution
of these species, and to compare and contrast
ordination and classification techniques used in
analyzing vegetative data collected.

L. M. SEAVERSOH, G. BURNET AND J. F. McCLELLAND

The tenth hectare quadrat method was used for
measuring density, coverage, and frequency of
forest vegetation on 30 sample plots. Data was
ordinated according to four techniques: Weighted Averages, Polar Ordination, Principal Components Analysis, and Reciprocal Averaging. Classification approaches used were Orloci Agglomerative, a form of cluster analysis, and species
dominance based on tree basal area. Central Iowa
tree species support the theory of H.A. Gleason
that species are individually distributed along
continuous gradients.

Ames Laboratory and Department• of Chemical
Engineering, Iowa State University,
275 tletals Development, Ames, IA 50011
In connection with the development of the
HiC hlor process for alumina extraction from
coal fly ash, the presence of HO or OH associated
with fly ash samples from four 5ituminous coals
and one s ubbituminous coal were examined with
infrared spectroscopy via the photoacoustic method.
The ashes were examined as received and after
drying at 700° for 30 hou·rs in a muffl4= 1 furnace.
A broad peak ranging from 3600-3100 cm
caused
by OH stretchin6 frequencies wa s fou~d_to decrease
somewiiat at 120 and to be almost el1.m1.nated at
700°. The quantities of H20 removed as a function
of temperature were determined by Knudsen cell mass
spec trome tr y and TGA-DTA.

58.

Multinuclear NMR of Fe(II) and Co(II)
N-Methyl Porphyrins

J. Lynn and H.M. Goff
56.

Iowa.

Survey of seven endangered plant species in

W. C. WATSON
Department of Biology, University of Northern
Iowa, Cedar Falls, IA 50614.
Present knowledge of the status of Asclepias
lanuginosa, ~- meadii, Aster furcatus, Besseya
bullii, Chelone obligua var. speciosa,
Lespedeza leptostachya, and Platanthera
leucophaea within the state of Iowa is
presented. Aspects include nomenclature,
historic distribution, and habitat
description of each species. This information
was sought from herbaria, literature sources,
and communications with interested botanists.
Information concerning extant populations is
sought to provide a comprehensive status
and possible protection for each of these
species.

Metalloporphyrins which are alkylated at one pyrrole
nitrogen atom have unique coordination and electronic
structural properties, and are also of physiological
importance. Proton, deuterium, and carbon-13 NMR ·
studies have been conducted on iron(II) and cobalt(II) N-methyl tetraphenylporphyrin derivatives.
High-spin iron(II) N-methyl porphyrins exhibit a
high degree of asymmetry in the unpaired spin distribution as characterized by deuterium NMR spectroscopy. This derivative is quite susceptible to
demetallation, but the analogous cobalt(II) adduct
is much more stable. In contrast to unmodified
cobalt(II) porphyrins which are in the low-spin
state, the alkylated complex is high-spin. This
unusual species exhibits very large dipolar NMR
shifts . Deuterium labelled compounds reveal a
predominant dipolar shift of -55 PPM for the
N-methyl protons. The large dipolar shifts and
narrow linewidths suggest the possibility of using
cobalt(II) N-methyl porphyrin derivatives as NMR
shift reagents. Carbon-13 NMR measurements also
demonstrate the high degree of electronic asymmetry
in cobalt(II) N-methyl porphyrins.

59, Square-wave modulated hydrodynamic voltammetry
D.S. AUSTIN AND D.C. JOHNSON
Department of Chemistry, Io~,a State University,
Ames, Iowa 50011
In the title technique {QMHV), the rotational
velocity of a rotating disk electrode is
alternated about a nonzero mean value and the

difference of the currents at the two velocities is
calculated. The current difference (61) is a function solely of the mass transport-coupled component
of the total current. Hence, a relatively small
transport-controlled current can be observed without interference from large, simultaneous, surfacecontrolled reactions, e.g., the formation of
surface oxides and evolution of 02. Hence, the
useful anodic limit is extended 200-300 mV beyond
the practical limit for conventional voltammetry.
An important application of QMHV is for the study
of the electrocatalysis of anodic reactions at
noble-metal electrodes by the surface oxides.
Results are shown for the oxidation of 1- at a Pt
electrode in acidic media. In addition to the
transpor~-limited production o! 12, the oxida~ion
to 103- 1s observed to occur simultaneously 1v1th
02 evolution.

60.

D.C. JOHNSON ANDS. HUGHES
Department of Chemistry, Io~,a State University,
Ames, Iowa 50011
The transient current response of alcohols and polyalcohols (e.g., carbohydrates) observed in voltammetric experiments at Pt and Au electrodes in alkaline solutions has been found to yield precise
w~asurements of concentration. The transient activity of the electrode is reproducibly generated by
application of a pulsed potential waveform and the
anodic analytical signal is sampled only when the
electrode is "active". The waveform is applied at
a frequency in the range 0.5-2 Hz, and the technique
is applicable for detection in liquid chromatography. Results are shown for chromatographic determinations of carbohydrates in model samples as
well as various beverages. Detection limits are
approximately 1-5 parts per million in 100 µL
samples.

Zeta phase in V-C system

O. N. CARLSON and A.H. GHANEYA
Iowa State University, 124 Metals Development
Building, Ames, Iowa 50011
Vanadium forms two known carbides, hexagonal V2 C
(Lj-type structure) and face-centered-cubic VC
(NaCl-type structure). Both of these compounds
exist over a range of compositions. Three previous
investigators reported an unidentified phase in
samples having compositions within the two-phase
field. This phase produced a powder pattern very
similar to the zeta phase reported for the Nb-C and
Ta-C systems. None of the investigators determined
the structure of the zeta phase. In this paper
photomicrographic observations and x-ray diffraction
data will be presented in an attempt to verify the
existence of the zeta phase and to determine its
structure.

61.

62. Electrochemical detection of carbohydrates

Iron Porphyrin Catalyzed Oxygenation of
Hydrocarbons.

D. L. Hickman and H.M. Goff

63. Polarographic determination of sulfide and
polysulfide
Z. UDDIN AND D.C. JOHNSON
Department of Chemistry, Iowa State University,
Ames, Iowa 50011
Sulfide is determined at a dropping mercury electrode (DME) in alkaline media on the basis of the
anodic current from the reaction
Hg+ s 2- ➔ HgS(s) + 2e
Polysulfide yields an anodic wave as well as a
cathodic wave corresponding to the reaction
Sx 2- + 2(x-l)e ➔ xs 2The quality of the cathodic wave is improved by
the presence of a mixture of sodium ascorbate and
sodium salicylate which also functions to remove
traces of dissolved 02. The sampled DC and pulsed
polarographic responses are described for use of
the DME in a stationary solution of rather large
volume (25-50 ml) . Results are also given for the
application of pulsed polarographic amperometry at
the DME in a flow-through cell for automatic detection of s2- and sx2- by the technique of flow injection analysis.

Department of Chemistry, University of Iowa,
Iowa City, IA 52242
Two fluoride ions bind tightly to iron(III)
porphyrins in apolar solvents. The first oxidation
potential for the bis-flouro iron(III) tetraphenylporphyrin complex is 0.83 V (SCE). This is to be
contrasted with other five-coordinate iron(III)
complexes which have an oxidation potential of 1.1 V.
On this basis the oxidation of the bis-fluoro
complex is thought to be metal-centered rather than
porphyrin-centered. The electrochemically oxidized
bis-fluoro complex is highly reactive. The reactivity has been exploited for the catalytic electrochemical oxidation of alkenes to the corresponding
alcohols, epoxides, and ketones .

64 . A comparison of analytical methods for formaldehyde in air:
NIOSH Methods P&CAM 125 and P&CAM
354.
K. MCLAIN and A. LANGE
University Hygienic Laboratory, University of Iowa,
Iowa City, Iowa 52242
Two analytical methods are routinely used at the
University Hygienic Laboratory to determine formaldehyde in air.
Method 125 traps formaldehyde in

water, reacts the compound with chromotropic acid
and quantitates the resulting chromophore spectrophotometrically.
Method 354 traps formaldehyde by
reaction with N-benzylethanolamine forming 3-benzyloxazolidine which is desorbed and determined by
gas chromatography.
The methods are compared in
detail including sampling times, analysis times,
ease of sampling, limits of detection and interferences.

65.

Deuterium NMR of Oxidized Iron Porphyrins

A.O. Boersma and H.M. Goff
Spin-admixed S = 5/2,3/2 iron(III) tetraphenylporphyrin complexes (TPPFeX, X = Cl04-, S03CF3-) were
oxidized electrochemically, and characterized in situ
using deuterium NMR spectroscopy. Non-linear Cur-:reLaw plots indicate preservation of quantum mechanical
spin-admixed S = 3/2,5/2 character in the oxidized
product . The S = 5/2 and S = 3/2 states are inverted
relative to the parent iron(III) complex. Large
alternating phenyl chemical shifts indicate porphyrin
centered oxidation ~s. metal centered oxidation.
An iron(III) porphyrin n-cation radical formulation
is thus favored.

tion pathway of folic acid. Specifically, there
seems to be a competitive non-electrochemical process occurring which has not been characterized.
Current literature suggests the non-electrochemical
process involved is cleavage of the molecule. However ,here has been no strong evidence brought
forth to verify this assertion. It seems that the
problem in the past has been associated with instrumental limitations and unclear interpretation of
data. In an effort of rectify. this situation, we
have employed differential pulse polarography,
cyclic voltaITTTietry, and reversed-phase high performance liquid chromatography in conjunction with
constant potential electrolysis to acquire what we
hope to be sufficient data to fully characterize
the electrochemical reduction pathway of afore
mentioned species.
1. J. Electroanalytical Chemistry, 00(1983).

68.
Substituted hydrazones as reagents in
spectrophotometric analysis,
K.J. WEST and R.T. PFLAUM
University of Iowa,
Iowa City, Iowa
52242

66. Mechanism of acid formation in 2-heptanone
A. LANGE

University Hygienic Laboratory, University of Iowa,
Iowa City, Iowa 52242
2-heptanone was found by the u.s. Army Corps of
Engineers to decompose upon storage. GC/MS studies
established the breakdown products to be acetic and
pentanoic acids. The reaction was found to be catalyzed by organic acids, hence the reaction products
are catalysts for further reaction.
When 1,1,3,3,
3-d5-2-heptanone was reacted with organic acid
catalysts, d3 acetic acid and undeuterated pentanoic
acid were formed.
No formic or hexanoic acid were
detected in any of the reactions.
The reaction
mechanism is proposed to be an oxidation by organic
per acid which reacts with the 2-heptanone at the
3 position.
Additional support for the proposed peroxide oxidation mechanism is that the use of peroxide inhibitors were found to stabilize the 2-heptanone with no
acid formation taking place under the experimental
conditions employed.

67. Electrochemistry of folic acid.
RICHARD H. WINSTON

and R.C. GURIRA

Department of Chemistry, Grinnell College, Grinnell,
Iowa 50112
Recent work by R.C. Gurira and L.D. Bowers 1 on the
electrochemical reduction of methotrexate (MTX)
sheds considerable new light on the electrochemistry
of 2,4 ,6-trisubstituted pteridines. Our research
involves elucidation of the electrochemical reduc-

Substituted hydrazones, formed in the condensation of aldehydes and ketones with 2hydrazinopyridine and 2-hydrazinoquinoline,
contain a multiplicity of nitrogen donor
atoms. These chelating agents function as
terdentate or quadridentate ligands toward
many metal ions. The resulting intensely
colored complexes are stable in mixed solvent systems.
Complexes formed in the reaction of 2,2'pyridil mono and bis pyridyl or quinolyl
hydrazones with the first series of transition metal ions and with cadmium and mercury ions will be described. Spectophotometric and spectrofluorometric characteristics of these colored species will be presented. Possible methods for the determination of trace levels of selected metal ions
will be discussed.

69. Polarographic detection in ion chromatography
T. HSI AND D.C. JOHNSON
Department of Chemistry, Iowa State University,
Ames, Iowa 50011
The constantly renewed surface and the large hydrogen
overpotential of a dropping mercury electrode (DME)
makes this electrode a very useful detector for metal
ions in Ion Chromatography@ (IC). However, the usual
requirement of solution deaeration associated with
polarographic techniques hinders the practical appl\cation of the DME for IC. To eliminate the need for
deaeration, the technique of reversed-pulse amperometry was developed (RPA). In RPA, a large negative
value of potential is applied initially for cathodic
deposition of metal ions on the DME. Then a positive

potential pulse of relatively short duration is
applied for which the deposited metals are anodically
stripped from the electrode. The value of positive
potential is chosen such that dissolved 02 does not
contribute to the electrode current. The alternate
application of potential values is made at a frequency of 0.5-2 sec, typically . The sampled anodic
current is observed to be a linear function of
metal ion concentration over a range of 3-4 decades
with typical detection limits of 2 ng in a 200 µL
sample (i.e., 10 parts per billion). Application
of the detector is illus~rated for the chromatographic separation of Cu+, zn2+, Ni2+ and Fe2+ .

71. Synthetic design of carbocycl ic spiro
compounds via cycloadditions.
V. NAIR* and T. S. JAHNKE
Department of Chemistry, University of Iowa,
Iowa City, Iowa 52242
l ,5-Diazapentadienium salts react with enolates of
cyclic ketones and their derivatives to produce
compounds with conjugated three carbon elongation
at the a-position of the original substrate. These
reactions proceed with stereospecificity to produce
dienaminones with E,E(s -- trans) stereochemistry as
evidenced from lH and 13c NMR data. These dienaminones, a class of vinylogous amides, are examples
of "push-pull" dienes. At moderately elevated temperatures they apparently undergo stereochemical
equilibration to the corresponding E,E(s-cis)
isomers which can be trapped with dienophiles in a
[4+2] cycloaddition to give spiro compounds.
Details of these cycloadditions and the structural
relationship of the spiroannelatiJn compounds to
some natural products will be discussed.

72. Oxidations of cyclohexen e with sodium
bis muthate in th e pr esence of phase tr a ns fer agents
B. D. BENDER
Box 33 , Coe College, Cedar Rapids 52402

CHEMISTRY D
70 . SYNTHESIS and chemistry of bicyco[3.3.0]octal,5-diene-3,7-dione

We have investigated the oxidation of cycloh exene
with sodium bis mutha t e i n di fferent acidic media
emp l oy ing a phase tr ansfe r agen t t o improve th e
solubility of th e bismu tha t e . The products of
these reactions were separated by gas liquid
chr omatogr aphy , and a numb e r we r e iden tifi ed
using mass spectromet r y . As a r esult of th ese
obs ervat i ons, we propose an exp l ana ti on of this
oxidation in aq u eous HCl . These r es ults are
compared a nd contr as t ed t o those which occ ur
as a con seq uence of oxidation in two buffered
sys t ems .

A.M. DOCKEN

Luther College, Department of Chemi stry, Decorah,
Iowa 52101.
The title compound (I) wa s isolated for the fir st

o=OJ=o
time in thi s laboratory and although described
earlier, its synthes is will be briefly reviewed .
This report will then concentrate on the conversion of I to the diaz o compound (II) and the
variou s attempts to convert II to pental ene.

73. Aromatic brominations ca t a l yzed by bismuth
sal t s

J . 0 . CHURCH
Box 71 , Coe College , Cedar Rapids , IA 52402
The catalys t s of bromination of aromatic compounds
by bismuth sal t s which we reported ea rli e r (Iowa
Academy of Scien ce meeting, 1974) has been caref ul ly s tud ied using glc and hplc analysis of the
produc t s arising from bromina tion of bromobenzene
in the presence of BiBr3 , BiCl3 , Bi (OCOCH3)3,
Bi (OCOC6H5)3, Bi (OCOC18H37)3 and some of their
bismuthyl derivatives. The relative efficacy of
these catal ys t s will b e compa r ed , a nd a rationale
consis t ent with these observations will be presen t ed .

74. Relative rates of reaction of iodo- and bromobenzene in aromatic SRNl reactions

76.

Residual lead levels in vegetation
surrounding a point source.

JAMES E. SWARTZ, DAVID LEYDA and ED AUSTIN

R. A. PHILIBERT and R. G. LEGG

Department of Chemistry, Grinnell College, Grinnell,
Iowa 50112

Biology Departrrent, St. Ambrose College
Davenport, Iowa 52803

The relative rate of reaction of iodo- and bromobenzene in SRNl reactions (as measured in situ competition), kphI/kPhBr•varies with the nature of the
nucleophile. We hypothesized that this variation
results from changes in the rate of the electron
transfer step of the reaction, (I).

Media allegations and publicity concerning a
possible incidence of lead pollution from a
battery plant's activities near Savannah,
Carroll County, Illinois, resulted in the plant's
closing in April, 1981. In order·to determine
if high concentrations of residual lead were still
present~ vegetation samples were collected from a
2.25 km<- area surrounding the suspected point
source, and assayed for lead content using
dithiazone complexation and spectrophotometric
determ,nation o Results of these determinations
will be presented.

PhY~ + PhX

~

PhY + PhX~

(I)

When PhY~ is strongly reducing, k1 is large and
there is little descrirnination between iodo- and
brornobenzene. When PhY~ is more weakl y reducing, k1
is smaller, and more descrirnination results. As a
test for our hypothesis we examined the electrochemistry of several PhY's and found that kPhI/kphBr
correlates, at least qualitively, with the reaction
potential of PhY. ~e have also prepared para-Y-substituted benzoic acids by reaction of p-iodobenzoic
acid with the appropriate nucleophile, Y. We then
measured their pKa's and determined .Hammett sigmapara values for the appropriate Y's. We also find a
qualitative correlation of kphr/kPhBr with sigmapara.

77.

Phenylketonuria and brain protein synthesis

75. Redox catalyzed SRNl reactions of bromobenzene
and bromop yridine

P. BINEK-SUIGER and T. C. JOHNSON*

JAMES E. SWARTZ and TIMOTHY T. STENZEL

Simpson College, Indianola 50125;*Division of
Biology, Kansas State University, Manhattan, KS 66506

Department of Chemistry, Grinnell College, Grinnell,
Iowa 50112
Cathodic stimulation of SRNl reactions of phenyl and
pyridyl halides fails due to rapid cleavage of the
radical anion, ArX:, forming aryl radicals, Ar•
which are further reduced at the electrode. We have
demonstrated the use of redox catalysts to circumvent this problem. The catalysts are reduced at the
electrode, diffuse into the bulk solution, and
transfer an electron to ArX. The Ar· formed from
cleavage of Arx-= cannot be further reduced since
they are distant from electrode. Yields of 68 % dipheny lsulfide have been obtained in SRNl reaction of
bromobenzene with tetra-n-butylarnrnonium thiophenoxide in DMSO using benzonitrile as the redox catalyst.
The reaction consumes about 0.5 electrons per bromobenzene, indicating a chain reaction. Deuterium labeling studies indicate most termination steps are
due to hydrogen atom abstruction from the solvent.
Some termination, however, comes from hydrogen atom
abstraction from other molecules. Under less favorable conditions we see some two electron reduction
of the bromobenzene. We have also initiated reaction
of 2-bromopyridine with thiophenoxide ion using
phenanthridine as the redox catalyst.

An experimental model for phenylketonuria, chronic
hyperphenylalaninemia, was developed and maintained
in newborn mice by daily injections of phenylalanine
and a phenylalanine hydroxylase inhibitor a-methylphenylalanine. The result of this chronic hyperphenylalaninemia was an accumulation of inactive brain
monoribosomes that persisted for 18h of each day.
An elongation assay in vitro with brain postmitochondrial supernatants demonstrated that, in addition,
there was an equally prolonged decrease in the rates
of polypeptide chain elongation by the remaining
polyribosomes. Analyses of the free amino acids in
brains of hyperphenylalaninemic mice showed a loss
of several ami-no acids, particularly the large,
neutral amino acids that are co- or counter-transported across cell membranes with phenylalanine.
When a mixture of these amino acids was injected
into hyperphenylalaninemic mice, there was an immediate cessation of monoribosome accumulation and there
was no inhibition of polypeptide chain elongation.
Although the concentrations of the large, neutral
amino acids were partially preserved by treatment of
the hyperphenylalaninemic mice with the amino acid
mixture, the elevated concentrations of phenylalanine
remained unaltered.

78. Purification of Messenger Ribonucleic Acid by
Reversed-Phase High Performance Liquid Chromatography
M. H. SIMONIAN and M. W. CAPP
University of Iowa, Department of Physiology and
Biophysics, Iowa City, IA
52242
Polyadenylated messenger ribonucleic acid (polyAmRNA) was purified by reversed-phase high performance liquid chromatography (RP-HPLC). Partially
purified polyA-mRNA (40-50% pure) was prepared from
rat liver polysomes by magnesium precipitation followed by affinity chromatography on a oligo-deoxythymidine cellulose column. Translatable polyA-mRNA,
as assayed by in vitro translation in rabbit reticulocyte system, was resolved from non-translatable
RNA (probably ribosomal RNA) by RP-HPLC on an octylalkyl chain derivatized silica packing. The optimal
solvent system for this resolution consisted of a
primary solvent of 10 mM Na2S04 (pH 6.0) with a
linear gradient of acetonitrile as the secondary
solvent. The separation by HPLC appears to be due
to the presence of polyadenylate residues on the 3'
terminus of the mRNA.

79.
Prunasin biosynthesis by cell-free
extracts from black cherry(Prunus serotina
Ehrh.) fruits and leaves.
J.E.POULTON and S-I.SHIN
Department of Botany, Univ. of Iowa, Iowa
City, Iowa 52242.
Immature fruits and leaves of black cherry
produce the cyanogenic glycoside prunasin.
Cell-free extracts catalysed the stereospecific glucosylation of (R,S)-mandelonitrile to (R)-prunasin at rates of up to
2µmoles/h/mg-protein. UDPG (Km=0.32 mM)
acted as glucose donor.
The optimum concentration of mandelonitrile was 20 mM.
Highest activity was exhibited at pH 7-8
in Tris-phosphate buffer, and no additional
cofactors were required. B-Mercaptoethanol
(14.5 mM), provided in the homogenization
medium to prevent browning of homogenates,
did not stimulate the rate of prunasin
production.
In addition to mandelonitrile
(100 %), activity was shown towards benzyl
alcohol(l5 %), mandelamide(21 %), mandelic
acid(8 %) and benzoic acid(l53 %), but not
towards prunasin.
Mandelonitrile glucosyltransferase activity was most stable at
-20° C in the presence of 10 % glycerol.
80. An ant-repellent diterpenoid from Melampodium
divaricatum.

T.D. Hubert and D.F. Wiemer
Department of Chemistry, University of Iowa, Iowa
City, Iowa 52242.
Leafcutter ants (f:ymenoptera, Formi ci dae, Atti ni)
have achieved pest status in many parts of the
tropics and subtropics. In these regions, few

agriculturally important plants escape ant attack.
However, in the natural forest many plant species
do escape ant attack, and we have begun to examine
these plants for defensive chemicals. Our studies
have shown that many avoided plants have extractable repellents, and, guided by a bioassay which
measures the feeding preferences of a captive
colony of Atta cephalotes, we have been able to
isolate and identify several repellent compounds.
The present study is concerned with the major
repellent from Melampodium divaricatum. The crude
chloroform extract of this species has shown
activity at an exceptionally low concentration.
From this extract, a diterpene alcohol has been
isolated. The details of the isolation sequence,
our progress in characterizing this compound, and
studies of its biological activity, will be
reported.
81.
Isolation of Amygdalin Hydrolase from
black cherry (Prunus serotina Ehrh.) seeds.

G. W. KUROIG and J. E. POULTON
Dept. of Botany, l~iv. of Iowa, Iowa City,
IA 52242
(1ature black cherry seeds accu_'1\ulate high
concentrations of the cyanogenic glycoside
amygdalin (the O-~-D-gentiobioside of (~)□ ~ndelonitrile).
This cyanogenic disaccharide is hydrolysed in a stepwise manner
by two distinct p-glucosi<lase activities,
nanely, arnygdalin ~ydrolase (AH) and
prunasin hydrolase (PH), respectively:
.
AH T:'runasin
. - PH Man d e 1 oni. tri· 1 e
Amygdalin--.

These activities have been identified and
completely resolved by ion-exchange chromatography on DEAE-cellulose.
AH was further
purified by chromatofocusing (pI= 6. 3) and
affinity chromatography on Con-A Sepharose
(210-fold purification).
The Km for
amygdali n was 2. 38 rnM.
The enzyme vHs
competitively inhibited by prunasin
(Ki=0.57 mM).
Amygdalin hydrolase retained
96 % of its original activity when stored
for two weeks at 4° c.
0

82.

Skin surfac e lipid s in the genus Equus

D.T. DOWNING a nd S.W. COLTON , VI
De partment o f De rma tol ogy , 270 Medla bs, Unive rsit y
o f Iowa College o f Medicine , I owa City , I owa 52242
We have f ound that the ma j or skin surf a ce lipid o f
horses is a series o f gia nt-ring l ac t ones f ormed by
cyclization o f branc he d- cha in w-hydr oxya cids having
32 t o 36 carb on at oms . These r esemble the mac r ocyclic ket ones us e d f or c hemical c ommunica tion by
the cive t ca t, musk deer a nd o the r spec i es , and a
s imila r r o le in hor ses seems poss ible . We ana l y zed
the s urfac e lipids fr om fo ur o the r Equu s spe cies ,
findin g tha t each ha s the s ame t ype s o f l ac t ones ,
but with di s tinc t s tructur a l diff e renc e s tha t could

be the basis for species recognition. Thus, lactones from the donkey and the zebra were entirely
straight-chained but differed in the proportions of
unsaturated compounds. Przewalski's horse and the
Asiatic ass had mixtures of straight and branched
lactones. The distinctions were r~adily seen in
nuclear magnetic resonance spectra and gas chromatograms. The relative compositions of the lactones
within the genus are in harmony with the evolutionary relationships which have been deduced from the
serum proteins in these species. Furthermore, the
lactone composition in the mule was intermediate
between the horse and the donkey, indicating
genetic control of the composition in the hybrid.

83. Specificity of acid and enzyme hydrolyses of
oligosaccharides
B. J. WHITE and J. F. ROBYT
Biochemistry-Biophysics Dept., Iowa State University, Ames 50011
The specificity of partial acid hydrolysis and
hydrolysis by a -glucosidase, s~glucosidase and
invertase reacting with nine oligosaccharides
(maltose cellobiose, lactose, turanose, melibiose,
a , a -trehalose, sucrose, raffinoise, and melezitose) was studied. Partial acid hydrolysis
gave varying amounts of products, characteristic
of the oligosaccharide, depending on the type of
linkages present. The most completely hydrolyzed linkage was the a ,S-acetalketal, sucrosetype linkage. Next was the al,4 linkage of
maltose, then the Sl,4 linkage of cellobiose.
Least hydrolyzed was the a,a-acetal linkage of
trehalose. a-glucosidase was specific for only
the a-glucosidase linkages in the nine oligosaccharides. The S-glucosidase had specificity
for S-glucosidic linkages, but also hydrolyzed
both a -and S-galacosidic linkages and S-fructofuranosidic linkages. Invertase was specific
for the S-fructofuranosyl linkage of sucrose but
did not hydrolyze the S-fructofuranosyl linkage
in melezitose.

CONSERVATION
84.

Fauna of Iowa's "Driftless Area" - an overview

ROBERT W. HOWE
Iowa Natural Areas Inventory, Iowa Conservation
Commission, Wallace State Office Building, Des
Moines, IA 50319
The Driftless Area and adjoining parts of the
Paleozoic Plateau in northeastern Iowa harbor
many of the state's most unique animal species.
This presentation will review current knowledge
about the "Driftless Area" fauna, which includes
nearly 25% of Iowa's endangered or threatened
vertebrates. Only a small fraction (3-6%) of
resident fishes, amphibians, reptiles.birds and
mammals are restricted in Iowa primarily or
exclusively to the "Driftless Area". The region's
peripheral location and its relatively extensive
forest cover account largely for these limited
state distributions. Less mobile organisms such
as land snails and other invertebrates have
been influenced more directly by the unusual
geologic and climatic history of northeastern
Iowa. Several species are endemic to the
Paleozoic Plateau; a few are found only in Iowa.
Recent studies suggest that the biological
uniqueness of the region might not be fully
realized.

85. Discovery of fourteen pra1r1e sites in Black
Hawk County through systematic inventory.

M.F. DURITSA and T.G. LAMMERS
Black Hawk County Conservation Board, 2410 West
Lone Tree Road, Cedar Falls, Iowa 50613
A county wide inventory was conducted to locate and
map natural areas and note their quality. Fourteen
unknown prairie sites were located and verified.
Information was gathered by section-by.section interpretation of aerial photos, topo maps and the
soil survey; discussions with knowledgeable persons;
literature search and herbarium review; and on site
verification. Of the 14 sites, 5 are in RR ROW's,
one is in a cemetery, 8 are privately owned. Most
sites are untillable. Of the 8, two are sandy (41B,
41C), one is rocky (412C), four are wet (391B, 221),
one is inaccessible (382). Three sites contain
Phlox bifida Beck .. One site contains Melanthium
virg,nTciimT•• Of the two Palms muck sites (221),
one harbors Salix candida Fluegge , the other harbors Gentianacr,nata Froel •• Petalostemon villosus Nutt. is located on a dune stab1l1zed by'a
'ii1"'ne" plantation. The only other known Iowa site of
this plant is one mile from this site. The new
prairies comprise 50.5 acres plus the 20 acre plantation. This added to the 82.5 acres of the five
known sites totals 153 acres of native prairie of
varying quality.

86. Status of the red-backed vole in Iowa
R. P. LAMPE
Department of Biology, Buena llista Colle ge,
Storm Lake, Iowa 50588
The red-backed vole (Clethrionomys gapperi) exists
in Iowa only in a small area of the north central
part of the state. Primarily found in woods with
heavy second growth, this vole is isolated from
the nearest Minnesota population by approximately
60 miles. In 1967, this species was known to be
present at Pilot Knob State Park and four outlying
woodlots north and northeast of the park. Field
studies of this state endangered species during
June-July, 1S82, sampled all previous known sites
of occurrence for this vole in Iowa. Red-backed
voles were captured only at Pilot Knob St a te Park.
Contrary to the study conducted in 1967 which
suggested that this vole was a dominant species
of the community, our captures of small mammals on
two live-trap grids indic at e d that red-b acked voles
were less common than white-footed mice, meadow
jumping mice and chipmunks. The disappearance of the
vole from four previously occupie d woodlots indicat e s
a serious decline in their status within the state.

87.

Some factors critical in delineating
the northern summer range limits of
the Indiana bat in Iowa

J. B. BOWLES and B. K. CLARK
Central College, Pella, Iowa

50219

The northern limits of the summer range of
the federally endangered Indiana bat, Myotis
sodalis, approximate 42° 32' latitude (level
of Des Moines), perhaps extending farther
Summer
north along the Mississippi River.
habitat varies from highly disturbed
riparian to relatively undisturbed upland
Preliminary
forests in southern Iowa.
discriminate analysis results of selected
climatic factors suggest that number of
frost-free days plus mean and maximum June
and July temperatures may be the most
important in delineating the northern range
Presumably such factors are
limits.
correlated with maximal conditions
necessary for development of the young of
Kilometer distance from the major
the year.
known winter hibernaculum (Pilot Knob Mine,
Missouri) also was considered.

88.

Red-winged blackbird usage of roadside habitat

L. B. BEST and M. K. KOOB
Department of Animal Ecology, Iowa State Univ.,
Ames, IA 50011
Male red-winged blackbirds were censused during May
along rural roadsides in central Iowa. Habitat
preferences were evaluated by measuring vegetational
and physical characteristics of roads and roadsides
and comparing these with the abundances of terri-

torial male redwings. Roadside vegetation height
was the most important variable influencing redwing
densities; densities were greater when roadside
vegetation was taller. Redwing densities were
highest when roadsides bordered ungrazed and unmowed
grass or hay and clover fields; roadsides bordered
by cropland or residences had the lowest male counts.
More male redwings were found along roadsides with
power/telephone lines than those without. Redwing
densities were higher in roadsides containing a
stream crossing. Roadside microhabitat also seemed
to influence blackbird numbers. The relationships
between these habitat variables and red-winged
blackbird breeding ecology will be discussed.

No-till farming and its impact on nesting
89.
birds.
N. S. BASORE and L. B. BEST
Department of Animal Ecology, Iowa State Univ.,
Ames, IA 50011
Agricultural areas in Adair County, Iowa were
compared during the summer of 1982 to investigate
useageofno-till fields by nesting birds. The
densities and species composition of breeding
populations were determined from nest counts in
three no-till treatments and one conventional
treatment. No-till fields contained undisturbed
residue from previous crops, while conventional
fields were chisel plowed and disked, burying crop
residue. The no-till treatments included corn
planted into corn residue, corn planted into sod
residue, and soybeans planted into corn residue.
Conventional fields were planted with corn. In the
143 hectares searched, 83 nests of 10 different
species were located. The no-till ftel ds supported
a higher density and greater variety of nesting
birds than the conventional fields. Outcomes of
nests in no-till fields did not seem to be affected
by the type of crop or residue present.

90. A desc ription of mus krat ha bita t s on
Pool Nine o f th e Uppe r Ili s sissip p i Riv e r

R. T. CLAY and W. R. CLARK
Department of Animal Ecology, Iowa State University,
Ames, Iowa 50011
At least two types of muskrat habitats exist on Pool
Nine of the Mississippi River. Channel-side habitats are located adjacent to the main channel and
consist of large, moderately deep (x = 26.8 cm) beds
of monotypic emergent vegetation, primarily arrowhead (Sagittaria latifolia). Wooded islands are
scarce, occupying approximately 5% of total area.
In comparison, backwater habitats are more diverse
and consist of a mosaic of smaller beds of emergent
vegetation. Water depths in backwater beds of
arrowhead are significantly shallower, averaging
16.8 cm. Wooded islands comprise 20% of the backwater habitat area. Peak dry aerial standing crop
of arrowhead was greater in channel-side than backwater sites (677.9 g/m2 vs. 511.8 g/m2, P=0.0001).

Mean stem density in channel-side areas was greater
than backwater areas (35.2 vs. 22.4 stems/m2). Dry
below ground sta~ding crop was greatest in fall
(~ = 70.l g/0.5m ). Fall dry below ground standing
crop was 79.9 g/m~, significantly greater than the
backwater mean of 62.7 g/m3. Water depth was significantly correlated with dry aerial standing crop,
stem density, and flowering stem density.
91. Feeding and social behavior of Bald Eagles
wintering on the Mississippi River near Burlington,
Iowa.
D.D. ROSS, C.W. SCHAAL, and T.A. SORDAHL.
Biology Dept., Luther College, Decorah, IA 52101.
Bald Eagles (Haliaeetus leucocephalus) were studied
during 14-28 January 1981 and 19-25 January 1982
along a 2-mile stretch of river where thermal water
from the Iowa Southern Utilities Power Plant keeps
the water ice-free. The number of eagles using the
area varied from 7 adults to 65 adults and 7 immatures, increasing when the amount of ice-free water
on the river decreased; at concentration sites within
the study area eagle numbers ranged from 6 to 46.
Eagles caught fish by: (1) swooping from a perch;
(2) flying over open water, and then swooping down;
(3) standing on shore ice or small ice masses moving
with the current, and reaching into the water;
(4) wading in shallow water. They also stole food
from conspecifics (n=26), Common Mergansers Mergus
merganser (n=23), and American Crows Corvus brachyrhynchos (n=20). As eagle density increased, the
fishing and social interaction rates of individual
eagles decreased.
92.
Cannibals in a population of Iowa tiger
salamanders •(Ambystoma 1· tigrinum)
MICHAEL J. LANNOO and MARILYN D. BACHMANN
Department of Animal Ecology, Iowa State University, Ames, Iowa, 50011.
Cannibalistic morphs, differing structurally
as well as behaviorally from the normal type,
were found in a population off::.. 1· tigrinum
from northwestern Iowa. Previously known in
two other subspecies, this is the first time
cannibalistic forms have been found in this
subspecies. Cannibals and normal types are
compared relative to structure, growth and
feeding behavior.
93. Habitat associations and movements of
shovelnose sturgeon in Pool 13 of the Upper
Mississippi River

-S. -T. -HURLEY
- - and W. A. HUBERT
124 Science II, Iowa State University
Ames, Iowa 50011
Habitat associations and movements of shovelnose
sturgeon, Scaphirynchus platorynchus, were studied
in Pool 13 of the Upper Mississippi River from March

to October of 1982 using radio-telemetry, mark-recapture and catch-per-unit-effort (CPUE) techniques.
Seven hundred seventy-eight telemetry observations
were made on 22 fish tagged with 49-Mhz transmitters. Radio-tagged sturgeon moved an average of 364
m/day (max. 11.7 km) with 48% of the movements less
than 50 m/day. Drifted trammel nets were used to
sample sturgeon in channel habitats. One hundred
thirty-eight sturgeon were recaptured out of 2,257
marked with mo~el strap tags. During high river
stages in the spring, sturgeon were captured and
located most frequently behind wing and closing dams
and in areas of main channel border within 50 m of
shore. During the summer, sturgeon were found most
frequently close to or in the main channel and on
the upstream sides of wing and closing dams. Radiotagged sturgeon were found most frequently between 2
and 7 min depth, in currents of 20-40 cm/sat the
bottom and 40-70 cm/sat the surface.

94. Ag ricultural wat e r s he d impac ts on primary
produ c tion in s ma ll I owa s tr eams

J. B, BARNUM and R, W. BACHMANN

Department of Animal Ecology , Iowa State
Uni v ersity, Ames, Iowa 50011
Eight sites from seven central Iowa streams
were monitored throughout the spring and
summer (1981) to determine the effects of
agricultural watershed practices on stream
primary production. These watershed and
near-stream practices hav e increased stream
solar radiation, tempera ture and nutrient
regimes to a v ar y ing degree. Photos y nthetic
pigment concentrations (chlorophy ll-~) of
suspended and attached algae and diurnal
oxygen curv e anal y sis we r e used as indices
of in-stream primary production. The effects
of the altered t emperature, nutrient and
sunlight regimes on stream primary production
will be discussed, as well as other aspects
of agricultural stream structure and function.

95. Sediment resuspension in Little Wall Lake, Iowa
G.L. CARPER and R.W. BACHMANN
Department of Animal Ecology, Iowa State University,
Ames, Iowa 50011
Total phosphorus, filtrable phosphorus, chlorophyll
a, organic and inorganic suspended solids, and turbidity were measured at two sites on Little Wall
Lake in Hamilton County, Iowa. Measurements were
made on 41 different days during the summer and fall
of 1982. In addition, a continuous record of wind
velocity was made at one location on the lake. Relationships between the wind velocity over the lake
and the physical and chemical properties in the lake
were investigated. A threshold wind value of between 10 and 15 mph seemed to exist for this lake.
Below this value wind seemed to have little affect.
Above this value significant positive correlations
existed between wind and: total phosphorus (r=.48),

total suspended solids (r=.69), inorgani c suspended
solids (r=.71), organic suspended sol i ds (r=.57),
and turbidity (r=.48). Although wind seemed to have
a positive affect on the elevation of total phospho rus, this relationship was masked by a strong seasonal trend in total phosphorus levels . A computer
model was generated which accounted for 90.6% of the
variation in the observed total phosphorus data.
This model showed that wind factors accoun t ed for
5. 8% of the variation in total phosphorus levels.

Driftless Area includes parts of Allamakee, Clayton,
Dubuque, Jackson, and Winneshiek counties. The
rugged landform, a result of underlying bedrock
near the s urf a ce, provides a wide variety of
habitats. The area, which served as a refugium
during Pleis t o cene g laci a tion, still harbors
some relict popul a tions. The geolo gical background
a nd s ome of the unusual natural elements of the
Dr iftles s Area are depicted.

96. Mesh s ize effects on leaf litter in an
agricultural stream
C. SQUIRES
Department of Animal Ecology, Iowa State University,
Ames, Iowa 50011
Decomposition rates of ma ple leaf litte r (Acer )
were comoared usin g leaf packs and two ty pes of mesh
baqs at two sites in a fir st order agricultural-type
stream. A comparison of means and an analysis of
variance indicated signifi cantly different mean processing rates between large and small mesh bags.
Processing coefficients were calculated for bags and
packs usino least square re gre ssion methods. No
significant difference s was observed between sites.

97. Yellow river low flow water quality study

!..:_ Q.:_ KENNEDY , R. C . SPLINTER , J . B . VANSTEENBERG
University Hygienic Laboratory ,
Moines , Iowa 50319

900 E.

Grand ,

Des

The water quality of the Yellow River was studied
during summer and fall 1982 . The primary objectives
of the study were to evaluate the effects of
rainfall runoff during the planting season and
during a high recreational use period and determine
point source discharge effects during low flow
summer conditions .
The most notable effects of the
runoff were increases in total solids and associated
para meters .
Pesticide concentrations were greatest
after spring planting but were much lower than
presently identified acute toxic levels.
The low
flow study showed background concentrations
of
traditional pollutants .
Benthic macroinvertebrate
data indicated good water quality .

~8 .

The Iowa Drif t less Ar ea

M. J . HUSTON
I owa Natur al Ar eas Inve nt o r y , Wallace Build i ng ,
Des Mo ines, IA 50319 .
The Drif t less Area covers approxi mat ely 15,000
square miles of no r theastern Iowa , so ut hwester n
Wiscons in , southeastern Minneso t a , a nd no rt hwes t e rn Illinois . The a r ea is r ecogn ized wo r l dwide
b e c a use i t is lar gely devoid of glacial d ri f t,
but is s ur r ound e d by glac i a t e d land.
I n Iowa, t he

ENGINEERING
99 . Effect of composition and thermal treatment on
BD-TT of 9 Cr-1 Mo ferritic steel
O. N. CARLSON and H. INDRAWIRAWAN
Iowa State University, 123 Metals Development
Building, Ames, Iowa 50 011
A slow four-point bend test has been carried out on
small-notched specimens to determine the bend ductility of different 9 Cr- 1 Mo ferritic steels in
both the tempered and a ged conditions. Results of
these tests showed that a g ing generally decreases
the bend-ductility transition temperature from that
of the alloy in the tempered condition. Impact
tests showed an increase in the brittle-ductile
transition temperature of the tempere d alloy following thermal a ging . This result was confirmed by a
slow four-point bend test for the same alloy on the
imp a ct-size specime ns. For these alloys , no measurable effect of a g ing on the yield stress was
observed over the temp e rature r a nge 300 to 77 K.
The SEM fractographs indicated no evidence of
temper-embrittlement as was report e d for other
chromium-molybdenum steels.

100. Processing of power station coal fly ash as a
resource for alumina and cement

GEOLOGY

11. J. ?filP..~HA NlD G. BURNE'c

Ames Laboratory and Department of Chemical
Engineering , Iowa State University
272 Hetals Development, Ames, IA 50011
A process is presented for converting the fly ash
generated at coal-fueled power stations to usable,
marketable products. As an alternative to disposal
o f the ash as waste, mixtures of fly ash, limestone,
and soda ash can be sintered to form soluble alumina
compounds. The latter can be recovered and converted
to alumina (aluminum oxide) o f purity suit a ble for
the production of aluminum metal and the residue
can be used in the manufac ture of portland cement.
Proce ss economi c s are presented, and effe c ts of
fly ash c omposition, processing conditions, and
cost estimation parameters are dis cussed.

101. ~xtendinn the Life of Iowa 3ridnes

103. Upl a nd wetlands c reated by eolian sand
deposits on the Iowan Erosiona l Surface.
J. L. KNAPP

!)epartment of · Geography, University of llorthern
Iowa, Cedar Falls, Iowa 50614.
Eolian sands are frequently found dispersed over
the Iowan Erosional Surface. These wind-blown
s ands can accumulate to an appreciable depth
and this deposition on the uplands can creat e
wetlands. These wetlands a re found in four
genera l settings: 1) existing watersheds blocked
by linea r dunes, 2) existing watersheds blocked
by mantle deposits, 3) swales, and 4) seeps.
Prime factors affecting ea ch type of wetland
are vari a tion in depth, slope position, si z e
of blocked watershed and distance f rom s and
source. The fa c tors influenc ing the creation
and degradation of these wetlands will be
discus s ed .

Iowa State University, Je~artnent of Civil
En(!ineerin9, Anes, Iowa 50011
~uring the neriod 1930-1960, a considerable number
of single s~an, com?osite steel and concrete brid~es
~ere constructed in Iowa and throu0hout the United
States. Since their construction, desinn standards
have changed, and lenal load linits have been
increased. As a result, nany of the bridnes cannot
be rate~ for lenal loads. A nore attractive and
econonical alternative to ryostinn or reDlacin~ the
bri rlnes is strenntheni nn. t:ith research nrants fror'.l
Iowa JJT, i tean of researchers at Iowa State
University has develoned a nethod of stren0thenin0 :
DOSt-tensioninn with hinh strennth threaded steel
bars. P.fter a laboratorv investination durin<' 11hich
a half sea 1e node 1 bri d-;,e 1·1as stren(!thened, t1·.•o Im,a
bridnes viere strennthened by the nethod durinn, the
sunner of 1982. Field data has ryrovided verification
of nost desi0n assun~tions. Thus, ~Ost-tensioning
has been shmm to be a vi ab 1e s tren0theni ng nethod
for sinnle s~an conryosite bridnes.

102. Formation of an I owa SILA

LOUPEE, B. J .
1853 B Ave . NE, Cedar Rapids , Iowa 52402
An organ i za tion t o provide t echnical advice t o s t ate
l eg i sl ators and other l awmakers i s being formed in
I owa . Such groups ar e known by the generic term
SILA, meaning Sta t e Intersociety Leg i sl at i ve
Advisory group . The history of SILAs and t he
st at us of the Iowa for mation wi ll be rev i ewed .
The expec t ed benefi ts and the inherent limi t ations
of th is fo rm of l eg i s l ativ e advi ce will be exp l ored .

104. The status of research at Cold Water Cave

M. J. BOUNK
Iowa Geological Survey, 123 N. Capitol St., Iowa
City, Iowa 52242
Cold Water Cave was discovered, partly explored, and
mapped by cavers in the late 1960s. Later studies
of the cavern atmosphere, water quality, fauna, vertebrate remains, speleothems, and geology of the
cave by and under the direction of the Iowa Geological Survey were published in Report on Cold Water
Cave in 1974. A Theodolite and Subtense bar resurvey of about 7,200 feet of the main passage of the
cave is published in this report, and at a larger
scale as an open-file report.
In the eight years since the completion of the Geological Survey's studies, cooperative efforts by the
members of several speleological organizations have
continued research on the "Cold Water Project." This
research consists primarily of completing exploration and mapping of the cave system which now has a
surveyed length of about eight miles. The completed
map will serve as a basis for future studies of cave
development and hydrology. Other recently completed
or ongoing studies include air movement, hydrology,
development of the upstream part of the cave, variation in stream stage and discharge, and the relationship of the cave to surface features.

105. La te- and post g lacial pollen studie s
from the Zueh l Fa r m S it e , nqrth- central
Iowa and Cattail Channel Bog , northwe stern
Il li nois .

H. K. Kim and R. G. Bak e r
De partmen t o f Geology , Un ive rsit y of Iowa
Iowa City , I owa 52242 .
Late - and post g lacial pollen ass emb lage s
fr om the Zu eh l Farm Site i n north-c entral
Iowa indicate that an i n itially open
spruce for est became clos ed at about
12 , 500 BP and as h trees began to incre ase
at about 12 , 000 BP . Birc h and alder
migrated int o the area r e placin g ash and
spruc e .
Pin e was cl earl y abs ent . Elm and
oak predominated in a dive r sified d ec iduous for es t as birch, ald e r and spruce
r e tr ea t ed .
At Cat tail Channel Bog in
northITeste rn Illinois , spruce s~rviied
around the bog until around 10, 000 BP when
deciduous trees we re well - established
n e arb y .
Prairi e openings began a t abo ut
8 , 900 3P with the decline of e l m trees .
Prairi e occupied much of the a r ea soon
a ft e r, but oak and hickory persisted ; by
that time trees were nearly absent in
nort h - c e ntral Iowa .
106. Recent research on the Precambrian geology of
Iowa
R.R. ANDERSON
I owa Geological.Survey, 123 N. Capitol Street,
Iowa City 52242

In recent years a number of research projects have
contributed to our knowledge of the Precambrian geelogic history of Iowa. These studies included
petrographic investigations of rock cores and interpretive modeling of gravity and magnetic anomalies.
Features investigated included the Manchester Anomaly (Delaware County), the Matlock Anomaly (Sioux/Lyon Counties), the Stratford Anomaly (Hamilton/Webster/Boone Counties), and the Midcontinent Geophysical Anomaly. Other studies in progress include an
attempt to delineate the southern Archean boundary
in Iowa and computer modeling of a geophysical
anomaly in Benton/Buchanan Counties. Four new age
determinations on Iowa crystalline rocks include the
oldest rock yet identified in the state, a gneiss
dated at 2.55 billion years. Integration of these
various Iowa studies with information from adjacent
areas is necessary for understanding the Precambrian
history of Iowa.
107. Comparison of fuchsite from Barlow Springs and
Clarkson Hill, Wyoming
K. J. DE NAULT, B. R. FRIER, T.L. Dickinson
Depar tment of Earth Science , University of No rthern
Iowa, Cedar Falls, Iowa 50614 and Department of
Geology , University of New Mexico, Albuque rqu e , New
Mexico 87131
Green quartzite boulders occur in Quaternary stream

terraces near Clarkson Hill at the east end of the
Wind River Basin. X-ray and optical data indicate
that the green coloration is due to small crystals
of the mineral fuchsite, a chromium bearing mica.
The source of these quartzite boulders is not known
and previous to this paper no occurrence of fuchsite
had been reported in Wyoming. In 1979 Dickinson
dis cove red fuchsite in quartzite layers interbedded
with iron formation near Barlow Springs (Sec. 10,
T31N, R88W). The Dickinson locality is about 60 km
due west of Clarkson Hill. X-ray, chemical, and
optical data indicate that fuchsite from the
Dickinson locality is very similar to fuchsite in
the quartzite boulders at Clarkson Hill. A much
more northerly route for the Sweet Water River in
the early Quaternary would be suggested if the
fuchsite bearing boulders at Clarkson Hill were
derived from the Dickinson locality.

108 . Preliminary model of the Big Spring conduit
system of Clayton County, Iowa

M. J. BOUNK
Iowa Geological Survey, 123 N. Capitol St., Iowa
City, Iowa 52242
Big Spring, located near Elkader on the Turkey
River, is a groundwater resurgence discharging from
the Galena Formation. Hydrogeologic studies of this
karst area by the Iowa Geological Survey·and the
Iowa Conservation Commission, indicate that Big
Spring drains a basin of about 232 square kilometers
in northern Clayton County.
Dye-tracing, potentiometric surface studies, and
analysis of topographic linears suggest that this
area is underlain by a complex conduit system which
was developed, in part, by multiple subterranean
piracies, one of which is still in progress. Many
of the major conduits presumably follow the linears
(fracture or structural trends), using those which
best facilitate down-gradient movement of groundwater.
109. Geology of Tertiary igneous rocks in the
Ra ttl esnake Hills, Wyoming
K. J. DE NAULT
Dept. of Earth Science, University of Nor thern Iowa,
Cedar Falls, Iowa 50614
The Rat tl esnake Hills, an eroded northwest tr ending
anticline of Laramide a ge , are locat e d approximately
80 km west of Casper, Wyoming. Igneous activity
occurred in early late Eocene time (44 MYBP). Rhyolite, quartz latite, latite, trachyte, soda trachy t e , vogesite, an d phonolite c r op out as e r oded
remnants of vents, domes, and dikes. Phonolite is
the most abun dant both aerially and in number of
occurrences. The suite is similar in age, style of
intrusion, and petrography to the phonolite-rhyolite
suite exposed in the Black Hills of Wyoming and
South Dakota. In the Rat tl esnake Hills latite a nd
many of the phonolite bodies appear to have intruded

along a ring fracture. Trachyte, soda trachyte,
vogesite and the remainder of the phonolite occurranees may have intruded along radiating fractures
mechanically related to the ring system. Most or
all of the quartz latite bodies are eroded plugs of
major eruptive vents, the. largest of which is Garfield Peak. Some deposits in the Wagon Bed Formation may be ash flows that incorporated stream
gravels as they moved away from Garfield Peak. Ash
surge deposits have not yet been found.
110. Hineralogy of pyroxines in Tertiary igneous
rocks from the Rattlesnake Hills, Wyoming
L. S. POTTER
University of tlorthern Iowa, Cedar Falls, IA

50614

Igneous Rocks in the Rattlesnake Hills are located 80
km west of Casper, Wyoming and consist of approxi-

mately 48 vents, plugs, or domes of Middle to Late
Eocene age. Seven igneous rock types are present:
rhyolite, quartz latite, latite, trachyte, soda
trachyte, alkali mela trachyte, and phonolite. Green
pyroxines are found in latite (6%), trachyte (9%),
soda trachyte (6%), alkali mela trachyte (5%), and
phonolite (4%). Though not observed in thin section,
a few grains were separated from the heavy mineral
fraction of rhyolite; and relict crystals were found
in quartz latite. These green pyroxines have been
previously identified as aegirine-augite. However,
electron microprobe examination indicates that they
are composed primarily of salite (Wo 44-49%,
En 26-35%, Of 17-29%), and although the crystals
show pronounced optical zoning ilith deep green
centers and lighter rims, only minor chemical
variation could be detected.

111. Mineralogy of apatite in the Tertiary igneous
rocks of the Rattlesnake Hills, Wyoming
B. A. EPLING
Department of Earth Science, University of Northern
Iowa, Cedar Falls, Iowa 50614
The igneous rocks in the Rattlesnake Hills are 80 km
west of casper, Wyoming and consist of approximately
48 vents, plugs, or domes of middle to late Eocene
age. Seven igneous rock types are present:
rhyolite, quartz latite, latite, trachyte, soda
trachyte, alkali mela trachyte, and phonolite.
Apatite was identified in the heavy mineral fraction
of all seven rock types. X-ray data indicates that
all apatites are structurally and chemically
o
fluorapatites 0with unit cell dimensions of 9.371 A
for a~ 6.878 A for c~ and an axial ratio of 0.734.
112. Mineralogy of sphene in Tertiary igneous rocks
of the Rattlesnake hills, Wyor,1ing
A. G. OODEN
Department of Earth Science, University of Northern
Iowa, Cedar Falls, Iowa 50614
Tertiary igneous rocks occur in the Rattlesnake
Hills, Wyoming as vents, plugs, and domes. Seven

distinct rock types are present: rhyolite, quartz
latite, latite, trachyte, soda trachyte, alkalai
mela trachyte, and phonolite. Examination of each
type revealed the presence of sphene as an accessory
mineral. All sphene crystals investigated in hand
specimen were less than 1 mm in diameter and ranged
from euhedral to subhedral with the majority being
euhedral. Color varied from light yellow to
honey-brown. The abundance of sphene in all rock
types, as determined by point counting, ranged from
4 to 6 percent. X-ray analysis showed no significant structural or chemical variations among the
sphene crystals examined.

113. Petrology of the Tertiary igneous rocks exposed
in the Rattlesnake Hills, Wyoming
K. J. DE NAULT
Department of Earth Science, University of Northern
Iowa, Cedar Falls, Iowa 50614
Igneous rocks of early late Eocene age (44 MYBP)
crop out in approximately 48 necks, dikes, and
shallow intrusive bodies in the Rattlesnake Hills,
lvyoming. Exposed rock types include phonolite,
quartz latite, latite, trachyte, soda trachyte,
vogesite, and rhyolite. The suite is similar in
chemistry, mineralogy, and age to the phonoliterhyolite suite exposed in the Black Hills of Wyoming
and South Dakota.
Radiometric age dates suggest that igneous
activity occurred in a short one to two million year
period, though stratigraphic data indicate a somewhat longer period of activity. The origin of these
rocks is not known but two-element whole-rock variation diagrams and normative plots of nepheline,
kalsilite, and quartz show fractionation paths that
may indicate formation of the suite by differentiation of two parent magmas.
Questions that ~ave not yet been addressed are
why did volcanic activity take place in the Rattlesnake Hills of Wyoming? Is this activity related to
that in the Black Hills? In Yellowstone? In the
Rio Grande Rift?
114. Desmids and chrysomonad cysts in postglacial
sediment

L. A. BRANT
Dept. of Earth Sciences, University of Northern
Iowa, Cedar Falls, Iowa 50614
A body of postglacial sediment sampled from near
the continental divide in west-central Montana
contains a diverse assemblage of desmids and
chrysomonad cysts. Except for some rock flour and
two intervals of volcanic ash, the sediment is
almost entirely biogenic, being composed largely of
diatoms with varying amounts of carbonaceous
material. Geological and botanical evidence
indicate the sediment accumulated in a soft water,
somewhat acidic pond and marsh. The relative
abundances of the desmid taxa change vertically.
The paleolimnological significance of the changes
are not understood but appear to be related to the
evolution of the pond and perhaps to the succession
of other flora.

PHYSICS
115. A Numerical Study of Nonlinear Cascading of Atmospheric Baroclinic and Barotropic Modes with a TwoLayer Quasi-Geostrophic Model
H.G. MARSHALL, T.-C. CHEN and J. TRIBBIA
Iowa State Univ., 310 Curtiss Hall, Ames, IA, 50011
The nonlinear exchanges of atmospheric energy scales
are investigated in a two-layer channel model of the
earth's atmosphere. The linearized model's two vertical (barotropic and baro c linic) and longi tudinal
(Fourier) normal modes are used to expand the nonlinear model's energy equations. The purpose is to
apply an oceanic two-layer theor y of the scale
exchanges of energy to the atmosphere. The oceanic
theory with a few modifica tions is found to be
applicable. The nonlinear cascades (scale ,changes)
for all relevant energy categories are· formulated
and calculated. Limitations for the two-layer model
are noted. The relation between cascading and atmospheric predictability is discussed.

predictors both on-site data and output from the National Weather Service Limited-Area Fine-Mesh (LFM)
hydrodynamic forecast. Preliminary results of the
regression model for estimating Ames solar radiation
show that the predictors selected, in order of their
reduction of variance, are the previous period's
radiation, the LFM precipitation for Omaha, the LFM
surface layer mean relative humidity for Sioux Falls,
the observed temperature change from midnight to 6
am, humidity in Des Moines, and the LFM 700 mb vertical velocity in Des Moines. The regression equation
for Ames temperature selected the LFM surface layer
mean potential temperature in Sioux Falls, the previous period ' s observed temperature in Ames, the
observed radiation received prior to the forecast,
and the observed wind direction. Total reduction of
variance ranged from .64-.91 depending on the predictand and lag time. Forecast skill is tested by
application of the model to an independent data set.
118. Annual Variation and Vacillation of Atmospheric
Energetics in Northern and Southern Hemisphere

T.-c.

CHEN and L. E. BUJA

Iowa State Univ ., 310 Curtiss Hall, Ames, IA, 50011
116. Comparison of symmetrical and non-symmetrical
grids analyzed by computer and by eye
S. L. ERDMAN, H. C. VAUGHAN, and G. R. WHITE
304 Curtiss Hall Iowa State University Ames, IA 50011
The increased use of computers in direct
processing of physical data and preparation of
these data
as pictorial contours
raises the
question of whether man or machine can best judge
the most representative
analytical form of a
numerical matrix .
Three series of tasks were
performed: 1) A symmetrical N by N matrix was
analyzed
repeatedly using
a bi-cubic
spline
technique
and
decreasing
intervals
of
interpolation. 2) Using an interpolation routine,
non-symmetrical data fields were superimposed on
the same basic N by N matrix.
Resulting values
chosen randomly across the analyzed grids were then
re-entered into the program to observe the degree
of degradation. 3) Similar
data fields were hand
analyzed by several people unaware of the computer
results.
The results suggest greater embellishment on
the hand generated contours but not necessarily a
greater degree of resolution. Degradation was rapid
when repeated random points were chosen but was
rather slow, ~s expected, when symmetrical points
were re-entered and analyzed.

The annual variation and vacillation of the atmospheric energetics in the Northern and Southern Hemisphe res
are examined for the FGGE (1978-79) year. In general ,
energies and energy conversions are maximum in winter
and minimum in summer. The annual variation of the
Southern Hemisphere is less pronounced than that of
the Northern Hemisphere. Maxima of various energy
variables occur 3-5 weeks after the winte'r solstice
in the Northern Hemisphere, and 5-6 weeks in the
Southern Hemisphere. It indicates the differences of
orography and land-sea contrast between the two hemispheres induces the difference in the annual variation of the atmospheric energetics between the two
hemispheres.
Power and cross spectra of energies and energy conversions in both hemispheres exhibit a 3-week vacillation. Although phases of c ross spectra in the frequency band with this period have some difference
between two hemispheres, the vacillation period seems
t o indicate that the vacillation of atmospheric energe tics is not crucially affected by the difference of
orography and land-sea contrast between the two hemispheres .
119. Diagnosti c Analysis of a Blocking Event in a
Climate Model Simulation
T.- C. CHEN and J. SHUKLA
Iowa State Univ ., 310 Curtiss Hall, Ames, IA, 50011

117. Objective Forecasts of Solar Radiation and Temperature
P . W. HECK and E.S. TAKLE
Iowa State Univ., 310 Curtiss Hall, Ames, IA, 50011
Pro cedures for making objective, site-specific forecasts of daily total solar radiation and hourly temperatures have bee·n developed and tested. Multiple
linear regression models we have constructed use as

An amplified persist en t blocking rid ge over the west
coast of North America was simulated by th e GLAS climate model by imposing the North Pacific sea surface
temperature anomalies . The cause for formation and
maintenance of this blocking event are examined . The
spec trally filtered Hovm~ller diagram shows that
planetary waves 2 and 3 become stationary near their
clima t olog ica l lo ca tions. The constructive interference of waves 2 and 3 forms two persistent blocking
rid ges: One in the west coast of North America and

the other in western Europe. Diagnostic analysis
shows that wave 2 is maintained by a baroclinic process and wave 3 by a barotropic process.
The model-simulated blocking episode is similar to the
observed atmospheric circulation conditions for
January 1963 and the 1976-77 winter. The spec tral
energetics for these two periods are compared with
those of the model simulation, and in most instances,
are found to be quite similar.

120. Homogeneity of RF Sputtered Films
J. T. MARTIN, D. LIN and H. R. SHANKS
Ames Laboratory, Iowa State University
Ames, IA 50011
The successful application of rf sputtering to the
deposition of large area amorphous silicion films for
photo-voltaics demands film homogeneity over reasonably large areas. 1-leasurements of film thickness,
composition, bonding and optical properties have
been made as a function of substrate position in
a 15 cm diameter target, sputtering system. The
results to be presented show that although film
thickness varies with position, other properties
are nearly constant except near th e extreme edges
of the deposition region.

121. Capacitance-Voltage Curve s for Amorphous
Silicon Schottky Barriers
E. YAHYA and H. R. SHANKS
Ames Laboratory, Iowa State University, Ames 50011
Amorphous silicon Schottky barriers have been fabricated by deposition of first an n+ layer on the
s tainle ss steel substrate followed by deposition of
an intrinsic amorphous silicon l ayer and then
either platinum or gold to form the barrier. A.C.
capacitance measurements have been made as a function of frequency and applied stress voltage.
Da ta for several Schottky barriers will be present ed and interpreted in terms of localized s tat es
in the ener gy gap .

122 . Amorphous Silicon-Carbon Thin films

123.Tes ting perpetual motion ..• seriously!
J. W. PATTERSON AND F. D. TRill1PY

Department of Materials Science and Engineering,
Iowa State University, Ames, Iowa SOOll
Formal tests were recently completed on an
e lectro-mechanical system deemed caoable of
produ cing more energy than it consu~es during
operation. The system, the people, the test,
th e r esul ts and the sequence of events will
be des cribed . Exolanations and re asons will
be give n for why ~uch schemes should be taken
seriously and tested in a c ompletely professional manner.
124. Insulation and residential heating re~uirements
D, T. Nelson
Luther College, Department of Physics, Decorah,
Iowa 52101
A study of the effects of insulation on the seasonal
heating requirements of a residence in Decorah, Iowa,
extending from 1970 to 1983. Predicted and actual
changes in heating requirements are compared for
three major changes in insulation during this time
period.

125.

Prospects for controlled fusion .

R. L. Merlino
Dept . Physics & Astronomy , The Un iversity of Iowa
Iowa City , Iowa 52242
A review of the U.S . and wo rldwide effort to produce
a viable fusion reactor will be presented .
Presently the magnetic confinement and inertial
confinement schemes exist as poss i ble candidates
but two devices based on magnetic confinement,
the t okamak and tandem mirror, appear now as the
best candidates for a fusion reactor. A summary of
the present status of the physical understanding of
these approaches as well as a discussion of some of
the remaining complex enginee rin g issues wil l be
p resented.
126.Energetics of Standing Eddies in the General
Circulation Models

J. F. WARD and H. R. SHANKS
Y.-H. LEE and T. C. CHEN
Ames Laboratory , Iowa State Universi t y , Ames 50011
Iowa State Univ ., 310 Curtiss Hall, Ames , IA
Thin amorphous silicon- carbon films have been prepared by reactive rf sputtering of silicon in a
propane-argon atmosphere . Composition of the
fi lms is characterized with Auger spectroscopy
using single crystal silicon and silicon carbide
as standards . Results of infrared absorption
measurements will be presented and the various
silicon- ca rbon, silicon-hydrogen and carbonhydrogen mod es will be discussed . Changes in th e
optical band gap of the material with changes in
composition wil l also be presented.

50011

Standing eddies a re important to the long-term weather
forecas t. In general, the s t anding eddies in the numerical weather prediction model are no t well simulated. To understand what causes this problem , 2 sophisticated climate models--the GLAS clima t e model
a nd the NCAR community clima t e model are used to
examine the structure a nd main tenance of the standing eddies . Att en ti on is focused on the ene r getics
of standing eddies. The existence of s tandin g eddies is attributed to the longitudinally nonuniform

external forcings such as topography, land-sea contrast and diabatic heating. The orography and landsea contrast of these 2 models are similar. The NCAR
model provides a better overall performance in the
simulation of standing eddies. This is mainly due to
a more proper treatment of clear sky radiation and
cloud-radiation interactions which generates a more
realistic diabatic heating field. Standing eddies
are essentially formed by ultralong waves. It was
shown in previous. studies that the long-wave radiation affects the int~nsity of ultralong waves. Since
the major part of ultralong waves are composed of
standing eddies, the better treatment of long-wave
radiation would possibly explain why the simulation
of standing eddies in the NCAR model is superior.

127. A Numerical Model of Diurnal Changes in the Atmospheric Boundary Layer.
R.D. RUSSELL and E.S. TAKLE

relationships between
the two
regimens. Such
information may provide insight into the difference
in efficiency of the two precipitation processes.
A further long term objective is to develop a
method for estimating the short term rain rate
limit in small convective showers.
Preliminary results suggest the continental
convective
cell
produces larger
drops
with
subsequent higher rain rates, while the tropical
cell produces more drops per unit volume but
generally a lower rain rate.

129. An investigation of the previously reported
effect of transcendental meditation on weather
patterns in Iowa.
F. D. TRUMPY
Des Moines Area Community College, Math/Science/
Engr., Ankeny, Iowa 50021

Iowa State Univ., 310 Curtiss Hall, Ames, IA, 50011.
A numerical model based on Newton's second law, the
first law of thermodynamics, conservation ofmass, and
the ideal gas equation of state is used to simulate
the lowest kilometer of the earth's atmosphere. Since
we are unable to explicitly represent all scales of
motion, the model equations are averaged over a time
interval which is large compared to that of a typical turbulent eddy, and the transfer of momentum and
heat by turbulent motions is parameterized using a
gradient-diffusion approximation. The averaged equations are numerically integrated using the finite
element method. Results of this model reveal the
dynamics of the·lower · atmosphere as it evolves from
its daytime structure to its nocturnal structure.
By varying external parameters that describe the
very large scale structure of the atmosphere we
examine the effects that large-scale weather systems have on the lower atmosphere. Model simulations show an elevated wind speed maximum developing a few hours after sunset. The elevation and
magnitude of the maximum and its relationship to the
developing temperature structure are in reasonalbe
agreement with observations. Our model results show
the effect of the large-scale temperature gradient
to be much different than that predicted by simpler models.

128. Composition of rainfall with respect to
drop size and population
H. C. VAUGHAN, M. D. TVEITE, and G. R. WHITE
304 Curtiss Hall Iowa State University Ames, IA 50011
It has long been recognized that maritime
tropical convective clouds produce precipitation
far more freely than do mid-continental clouds;
this suggests a higher efficiency in the tropical
precipitation process.
In an attempt to identify
characteristic differences in the two precipitation
regimens a nearly equal number of continental and
tropical drop spectra were sampled and analyzed.
The objective of this study was to examine
relationships among drop size, drop intensity, and
rain rate, and to assess differences in these

Circumstances surrounding the reported modification
of weather patterns in the vicinity of Fairfield,
Iowa by TM-Sidhi participants at Maharishi International University have been investigated. The
evidence suggests that transcendental meditation
or its effects could not be the cause of observed
weather patterns during this period. Moreover,
this investigation further suggests that the observed correlation between transcendental meditation and
weather is the result of an intervening variable.

130.

The design and construction of a dedicated microprocessor-based system

M. J. Dougherty and D. E. Barnaal
Department of Physics, Luther College
Decorah Iowa 52101
A 6502-based microprocessor system was
developed, ·from the chip level, to monitor
temperature and wind speed. These parameters are presented on a console in the
college radio station. The system records
highs and lows over a twentyfour hour
period and reports these on demand, along
with time of occurrence. A study was also
done of the relationship between temperature
and the voltage across a diode junction
with constant current flow; this effect is
utilized to produce a linear temperature
transducer for the system.
131. Observations of double radio galaxie s uith the
Very Large Array telescope
S. R. SPANGLER
Department of Physics and Astronomy, University of
Iowa, Iowa City
We have used the Very Large Array radiotelescope to
make ir,1ages of several double radio galaxies at
frequencies of 1. 4 and 5 GHz. The an gular resolution is of order 1-5 arcseconds and is the same

at both frequencies. These data are being used to
investigate a number of topics such as: (a) the
morphological structure of these objects, (b) the
processes of energetic electron transport, and
(c) the det e rmination of basic plasma properties
such as plasma density and magnetic field strength .
In this paper we des c ribe our atterapts to compare
the speed of energetic electron flow with the
Alfvtn speed in these sources. In the two best
studied cases (the sources 3C 166 and 3C 192),
this streaming speed appears t o be seve ral times
the Alfven sp eed. The implications of this
result will be discussed.
132. Stimulated Cherenkov radiation.
W. B. CASE and R. D. KAPLAN
Department of Physics, Grinnell College , Grinnell,
Iowa 50112
We consider an e l ectron beam passing through a dielectric in the presence of a magnetic guide field
at a rate greater than the speed of light within the
dielectric. Such a system is found to be unstable
at two frequencies. One corresponds to longitudinal
space change (plasma) oscillations and the other
corresponds to cyclotron oscillations. The mechanism in both cases will be discussed. The frequencies for these instabilities for typical beams lie
in the short wavelength microwave region.
The calculation is carried out by treating the beam
as a warm fluid and linearizing the resulting equations. This leads to a dispersion relation from
which complex frequencies (growth rates) are obtained.
Except for the case where the dielectric is a gas
and the beam energy is very high, the beam cannot
pass throu&h the dielectric and the interaction
must take place by passing the beam near the dielectric. This system will also be considered.

133.

No abstract available.
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134. Vasospasm:

in search of a model.

T. R. HILL, N. F. KASSELL, and C. ELMER.
Cerebrovascular Laboratory, Division
Neurosurgery, University of Iowa.' (Present
address) American College Testing Program,
P.O. Box 168; Iowa City, Iowa 52243
The effects of intrathecal injections of blood,
saline in combination with thrombin, and blood
in combination with thrombin on the basilar
artery in dogs were studied in the attempt to
develop an animal model for vasospasm. The
degree of arterial narrowing was determined
by the difference in the angiographic size of
the basilar artery on day O (pre-subarachnoid
hemorrhage [SAHJ) and day 7 (post-SAH).
Nine of the eleven dogs injected with 2 ml
of thrombin (1,000 Units/ml) and 8 ml of
blood developed vasospasm (the
average arterial narrowing was 38.7% ± 2 .11).
In the dogs subjected to intracisternal
injections of 8 ml of blood (n;2) or 2 ml
of thrombin plus 8 ml of saline (n;6),
there was no angiographic evidence of
arterial spasm . This experimental technique
resulted in consistent changes in arterial
diameter in dogs that have not been found
in other acute animal models.

135. Vasospasm :
Platelets .

in search of a mo del .

II .

*

T. R . HILL, ll. F . KASSELL , C. ELl!ER, and 11.
DOHAYEIL
Cerebrovascular Laboratory , Di vision of Ueurosurgery,
University of Iowa *(Present address : Ame ri can
College Testin g Pro gram, P . O. &ox 16 8, Iowa City ,
Iowa 52243) .
The effec t s of intr a th ecal injec tions of ADP in
combination wi th platelets on th e basilar ar t ery
in dogs were studied in an a tt empt to expand the
use fulness of th e pr ev iously developed model of vaso spasm. The degree of arter i a l narrowing was
deter mined by the angiograph i c size of the basilar
artery on day 0 (pre- subarachnoid hemorrha ge [SAil])
and day 7 (post- SAH) . Six dogs were s ubjec t ed t o
intr acisternal inj ections of 9 millili t e r s (ml)
of platelets and 1 ml of I.DP (20 mg/ml) . This
t echnique did no t produce reco gnizable a rt e ri a l
spasm .

136. Intracerebral effects of D-ala 2 -met enkephalinamide (DAME) injection on systolic blood pressure
(SBP) of the cynomolgus monkey .

K.C. KREGE L, C. Gisolfi, D. Reynolds, and N. Gurll
Th e Unive r si t y of Iowa , Dep t s . of Physio l ogy a nd
Biophy s i cs , a nd Surge r y , I owa Cit y , I owa 5 224 2
Intra ce r e br oven tric ul a r (I CV ) i nj ec t ions of DAME
( 0 . 2-1. 0 mM) redu ce SBP in a d ose -depen dent ma nn e r
f r om 10-1 50 mmHg . The: purpose o f thi s s tudy was t o
l oca t e specific si t es i n t he cer e brum med i a ting th is
ac t ion. Bila t e r a l guid e tubes we r e s t e r eo t axica lly
i mpla nt ed a b ov e th e r ap h e nucleu s (RN), nuc l e u s
t rac tu s so lita r i u s (NTS ), a n d 3 pr eopt ic a nt e ri o r
hypo tha l a mic (FOAH) si t es . Bi l a t e r a l in jec tion s of
DAHE ( 3 - 2 4 µM) int o th e POAH a n d RN r edu ced SBP i n
a d ose -rela t ed fas hi on f r om 10 - 4 0 mmHg . Inj ec t ion of
12 µM ll aloxone (llAL) a tt e nu a t ed this r espon se . Inj ec ting DAI1E i nt o a ll POAH s it es or the NTS/RN r e duced
SBP by 5 0 =Hg . P r e - i nj ec t ion of NAL( 24 µM) int o t he
~OAH bl ocked th e effec t of DAME i n t he NTS/RN and
v i ce versa . Th us , b o th RN a n d POAH co nt ain op ioi d
r ece pt o r s th a t may p a rti ci pa t e i n SBP con t ro l. Since
i n jec ting llAL in on e si t e bl oc k e d the dep r esso r ef fec t of DAME i n th e o th e r, op i o id n e ur on s may link
th ese t wo a r eas . Since simult a n eou s i nj ec ti on s of
DAJ1E i nt o b o th RN/llTS a nd POAH r edu ce d SBP onl y 60
mmHi , CNS op i o id sen s itive a r eas o the r t han these
mus t in f lue n ce SBP t o exp l a in th e I CV da t a .
137. The effect of caffeine on tension and pulsation rate on the heart of the painted turtle,
Chrysemys !..E.•
M.J. GREINE R and J.E. KAP LER
Loras Colle g e, Dubuque, Iowa

52001

The effect of varying concentrations of caffeine
on tension development and heart rate of the
painted turtle was recorded and analyzed.
Caffeine concentrations varied from 0.0 0 to 2.60
milli moles.
The isolated he a rts were placed in
physiological sal i ne a nd a 30 mM caffeine solution was added in 1.0 ml. increments while the
effects on tension and rate were bein g recorded.
There was a 22.4% avera g e increase in heart
tension when the c a ffeine concentration was
raised fro m 0.8 to 1. 0 mM.
After t h is effect,
tension decreased mo re slowly than in the
control turtles.
A caffeine concentr a tion of
1.2 mM caused a 35% decrease in µilsation rate
in comparing the experi mental with t he control
turtles.
The data from the experi ment a l turtles
were quite con s istant.
138 . Water and salt balance during antiorthostatic
hypokine sia: A model for deconditioning .

D. R. DEAVERS and X. J. MUSACCHIA
Phys iology and Pharmacology Di scipline, University
of Os teopathic Medicine and Health Science s , 3200
Grand Avenue, De s Moin es , Iowa 50312
Rats have been s hown to undergo a diure si s and

natriuresis during antiorthostatic hypokinesia (AOH).
Water and sodiu~ balances of rats in metabolism
cages (MC), during orthostatic hypokinesia (OH) and
during AOH were measured to detennine whether water
and salts were depleted during AOH. Water and
sodium balance was negative during the first three
days of AOH . The negative balance resulted mainly
from reduced water and food intake. During the
remainder of the week of AOH, water and salts were
in balance. There was a significant diuresis and
natriuresi s during AOH that was not present during
OH or in MC rats . The re was a s ignificant water and
sodium retention immediately following the week of
AOH during the recovery period in MC. These results
are con s istent with the interpretation that water
and sodium are lost during the early part of the
week of AOH and are not repleni s hed until the early
recovery period after AOH exposure. These water and
electrolyte change s are similar to those for human s
during bed re st and we i ghtlessnes s.
139 .

The response of anemic calves to exercise

l•J. 0. Reece
Iowa State University, College of Veterinary
t-ledicine, Ames, IA 50011
Twenty-one male, Holstein calves, 15 weeks of age
comprised 3 groups. Two groups were anemic and the
third group was not anemic. The calves in each
group were given a standard exercise. Immediately
before and after exercise, arterial and venous blood
samples were obtained and respiratory rates and heart
rates were determined. A greater degree of acidemia
developed in the anemic calves. The respiratory rate
increases more during exercise in the anemic calves
than it does in the non-anemic calves. It is likely
that the greater increase in hydrogen ion concentratior
in anemic calves is the stimulus for respiratory rate
increase because oxygen lack was not apparent during
exercise in these calves and arterial carbon dioxide
decreased rather than increased.
140. Th e respon se of t ra ine d spon t aneo u s l y h y pe rt e n s i ve r a t s ( SHR) t o centr al i n jec t ion s of a n gio t e n sin II (All) .
WEGNER , J . A., J.M . OVERTON , C. V. GISOLFI, AND C. M.
TI PTON .
Exe r cise Sc i ence Pr ogram , 302 Fie ld Ho u se , The
Universi t y of Iowa , Iowa Ci t y , Iowa 52242
The bra i n re n i n-a n gio t e n sin sys t em (RAS) h as been
implica t ed in t he developmen t of hype rt e n sion i n t h e
SHR.
Exe r cise tr ainin g can r ed uce resting blood
press ure (RBP) 5 - 25 mmHg i n the SHR . Th e pu rpose of
th is s t udy was t o de t ermi n e the effec t s of t raining
o n t he BP respon se t o cen t ra l injec t ions of All .
Train ed (T;N =9) a n d nont rain ed (NT ; N=9) female SHR
receive d 50 - ng and 500- ng doses of All thro ug h a
cannula implant ed above t he l a t e r al cerebral ven t ric l e .
BP was reco r ded from a fe moral ar t e r y
ca t he t er . Trainin g was demon s tr a t ed by sign ificantly (P<0 . 05) higher V02 max (T=96+2 , NT= 78+ 3
ml · min-l· kg-1, X+ SE) a n d l ower RBP (T=l 65+ 4 , NT=
186+4 mmHg) . Th; magn it ude of th e i n i t ial pr essor

response was less (P<0.05) in the T vs NT at the
50-ng dose (T=ll_:!::_l, NT=22_:!::_l mmHg). The results
suggest that lower RBP following training in the SHR
may be due in part to changes in the responsiveness
of the RAS to All.
(Supported in part by NIH grant
HL-29099-01 and funds from the Graduate College)

14 3 _ Adaptive and Functional Properties of Avfail.
R. W. POHL
Cooley/Baker, Chicago, Illinois

60601

Avfail is the failure of taste aversion conditioning to occur following specific conditioning
procedures • . Research indicating the functional
properties of avfail will be discussed. In
addition, future research possibilities and
possible adaptive functions of avfail will be
outlined.
141 . Development and evaluation of an isometric
tra1n1ng program for facial muscles in a trumpet
player's embouchure: a case study.
R. ENGLAND and C.M. TIPTON.
Department of Music and the Exercise Science Program, 302 FH, U. of Iowa, Iowa City, IA 52242.
The application of skeletal muscle training principles for musicians is seldom empha sized even though
the streng th of the facial muscles (orbicularis
oris, levator anguli oris, and depressor anguli
oris) will limit the "range" or the highest frequency achieved by the trumpet players . To determine
whether a specific isometric exercise program would
improve th e range of an a ccomplished, but untrained,
trumpet player, a 6-wk program was undertaken . Before and during the program, maximum voluntary contraction (MVC) of the facial muscles was determined
by the highest pitch or frequency that could be
produced b y the player. Subsequently, a program
consi s ting of 3 sets of 6 contrac tions was executed
daily. The contractions were performed as 6-s tones
performed at 60-70% MVC . At the end of the program
it was found that a l½-step increa se in range had
been ac hieved, c orresponding to a 20% in c rease in
MVC . This change was greater than expe c ted. It is
recommended that this approa c h be considered by
other trumpet players and that research be conducted
on it s effectiveness with more s ubje c ts .

144 . Yorld population growth as a second order,
doubly autocatalytic reaction.
C. C. WUNDER
Department of Physiology and Biophysics, The
University of Iowa, Iowa City, IA
52242
In contrast to most growing biological systems,
doubling time for this population p has decreased
with time t (years). This growth can be closely
anoroximated (see Fig.) by the relationship
-/:, (p-l) = -5 . 2 ± 0 . 1 X 10-l Z 6 t.
This mi ght be rationalized by assuming pis not
only directly proportional top (as with many
growth processes) but also to some other variable
(such as level of technology) which is itself also
assumec directly proportional top.
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145 .

D . KRIEGER , R . RABINOFF , D . ORME - JOHNSON , M.
DILLBECK
Maharishi Inter national University
MIU - EEG Lab
Fairfield , IA . 52556
A new analysis tecnique provided measurement ;
i n an unshielded laboratory of : (a) Magneto enceph alographic (MEG) fields time - locked to
alpha band electr i c (EEG) fields detected in
occipital , central , and frontal electrodes ,
(b) consistent time differences between MEG
and EEG across subjects , (c) magnetic field
source locations i n the c i n gula te gyrus and
elsewhere .
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142. Neuromagnetic field sources assoc i ated
with alpha- band EEG in man
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The ultrastructure of the labial glands of
larvae from a carpenter ant .

C. L. SHARKEY and R. S. PETRALIA
Biology Department, St. Ar.brose Colle ge
Davenport, Iowa 52803
The ultrastructure of the labial gl ands of the
larvae of the carpenter ant (Camponotus) was
investigated. The secretions of the gl ands are
probably utilized for externa~ digestion.of food .
Also larvae approaching pupation use labial gl an?
secretions for silk production . Rough endop l asmic
reticulum is wel l developed and indicative of
active protein synthesis . The extensive basal .
infoldinns facilitate transport between the l abial
gland and the hemolymph . The microvill~ lining
the lumen of the labia l gland, and the intercellular junctional complexes (including septate

desmosomes) function in the transport of substances between the labial gland cells and the
lumen. Thus, the labial glands are probably
specialized for active secretion of proteinaceous
substances. These may include both digestive
enzymes and silk.
146. The use of color thennography to detect tumor
temperatures of hairless mice.

J.A. OONOVAN , G.E . FOLK , Jr ., ar:d P.R. JOCP-1~:SFN

Departments of Surgery and Physiology, The University o-f Iowa, Imva r::i t y , Iowa
52 2~-7.
Induced tt'l'lOrs (B- 16 melanotic melanoJTlas) in hairless mi ce were studied by color thennography (AGA
680) anr by s~in contact probe thermistor; durinp.
the study , the calculated vol1Jf!le of the t rnnors increased to as l!lllch as 9000 ITlJTl.s . The temperature det eTJT1inations die not agree; the average skin surface
tef'!Derature over small measurabJ e tumors by probe
was· approximately 3fi. 5°C, ,mo by thermography about
33 . 0° .- Larger tumors were more alike , by probe
33. S by theTJT1opraphy 34 . 0° . This discrepancy,
arid its narrowinp: in ti.Jri.e, was probably c1.ue to the
habituiition of the Jllice to handJ.ine; durin17 the thermistor probe measurements, or possibly to a probinp,
tedmiaue which enhanced the warmth of sub-surface
tissue s . life were , however, able to demonstrate the
presence of the t umors by them.ography. The question addressed was : are tumors warm or colc1. relative to surroundinp, or contralateral tissues or
skin areas? Vie will present evir1ence that the tumors did not cool and in fact warmed slightly reJ.at ive to surrot1nding tis st1es . This r esult coincides
with the classic asswnotion that fast-growing
neoplasms are wanner than surrounding tissues .
O ,

148. Decreased dependence of rat femur material
bending strength S upon calcium content C after
2 to 5 days of gr owth during 3 G centrifugation.

K.M. COOK, S .R. WATKINS, and C.C . WUNDER
Biolo gy and Chemis try Dept . , Coe Co llege,
Cedar F.apids , IA 52402 and Dept. of
Physiology & Biophysics, The University
of Iowa, Iowa City , IA
5221,2
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147 . Cold acclir.lation in gerbils: contribution of
S!!'.all i ntestine .
G.E. FOLK , Jr . anc1. A. }OOS-SCl-lWERING

Department of Physiology~ Biophysics, The Vniversity of Iowa, Iowa City Iowa
52242

149. Physiology teaching by computer simulations.
B. A. SCHOTTELIUS AND J . MERRILL

j

Does the small intestine contribute to cold acclm.ation by its nonshivering thennogenesis? The following measurements were !'lade on intes tinal tissue from
warm acclimated (WA) and (CA) animals: tissue te=eratures' tissue OX")'gen consumption (V02) (imstir.iulated, stinn.llated with JJE , anc'. stimulated with NE or
isopropylnorepinephrine i n the presence of adrenergic blocking agents), tissue wet weight/dry weight
rat ios, and tissue cvtochrome oxidase activity. Intestinal teJll!)<:ratt•res were hip:her thar. liver temperatures . The V02 of intestine from CA anirri.als was
sliv,htly vreater than the V02 of intestine fron 11A
anil'lals . Adrenergic blockine agents were used to
partitio.:1 the ME evoked calorigenic response of the
isolated tissue . CA inducec1 a shift in MF' effects
from a predominant a-adrenergic receptor response
to a predominont 8-adrenergic receptor response.
Consequently, the calorigenic effects of MF in CA
tissue were tmmasl:ed by the addition of an a-adren~rp,ic blocking agent and a significant increase in
V02 of CA tissue was measured through 8-receritor
activation. In the CA gerbil, the intestine con tributes to NST .

Department of Physiology , University of Iowa,
Iowa City, IA 52242
Inflation, curricular crowding and increased
s tudent enrollments require adoption of more cost
a nd time efficient methods of presenting
physiological co ncep ts to medical and allied
health students . Mi crocomp uter simulations of
physiological phenomenon can r eplace or supplement
many labora tor y l ear nin g expe ri en ces . Moreover ,
such s imulations can enhance th ese learning
expe ri e nces becaus e : (1) they permit introdu c tion
of technically complex experiments; (2) they are
comp l e t e d in a reasonable timespan, and , (3) they
are , if needed, infinitely r epea table.
Tab ular and graphic printouts of selected
simu l ations run on an Apple II+ microcomputer
will be exhibited. Simulations of action
potentials with assoc i a t ed i oni c conductances,
of r espi ratory work in normal and dis eased
s tates, of blood pressure responses to changes
in resistance and/or capaci tance, as well as of
other phenomena will be included .

150.Transforming gene in x-ray transformed C3H/10T
1/2 mouse embryo cells.
.5.W.C. Leuthauser, and D.L. Guernsey .
·oept. of :?hysiology & Biophysics, Univ. of Iowa
College of Medicine, Iowa City, IA 52242.
The molecular mechanisms of radiation induced
carcinogenesis has not been well established. It is
generally accepted that ionizing radiation interacts
with cellular D1lA causing genetic ~utations and
neoplastic transformation. It has previously been
reported that DUA from mouse fibroblasts transformed
by chemical carcinogens can induce foci of
t~ansforrned cells when applied to monolayer cultures
of no=al mouse cells (DNA transfection). We have
used transfection to confirm the presence of, and
analyze the genetic information of malignant
transformation induced by x-irradiation. Further,
the DNA of x-ray transfonned cells was treated with
a variety of restriction endonucleases before
testing their transfonning activity by transfection.
The data of endonuclease cleaved DNA transfection
patterns from x -ray induced C3H/10T 1/2 cells is
compared to the pattern of chemically transfonned
C3H/10T 1/2 cells. (Supported by the Milheim
Foundation, NIH Research Grants #CA28848 and
5T32-CA09125 from HCI.)

151. Euphoria of the deep (EOD) in divers on
compressed air; is the causal agent nitrogen or
nitrogen in combination with another factor?
T. R. HILL
American College Testing Program, P.O . Box
168, Iowa City, Iowa 52243.
During the,last 150 years, scientists have tried
to determine the cause of euphoria of the deep
(EOD). EOD has plagued divers on compressed
air since the early attempts to salvage
treasures. Since man has started to utilize the
resources of the oceans, the ability to work
longer hours and at greater depths has been
the main impetus to try to find the cause
of EOD. The major objectives of this paper
are to determine if EOD in divers on compressed
air is caused by an increase in the partial
pressure of:
1. nitrogen in the air that the divers breath.
2. nitrogen in combination with another factor
in the air that the divers breath.

152. Differential Effects of ACTH and Angiotensin II
on Adrenal Fasciculata-Reticularis Steriod Function
M. H. SIMONIAN, M.L. WHITE and M.W. CAPP
University of Iowa, Department of Physiology and
Biophysics, Iowa City, IA
52242
The regulation of steroidogenesis by ACTH and angiotensin II (AII) was compared in monolayer cultures
of normal bovine adrenocortical cells that were de-

rived from the zona fasciculata-reticularis. The
endogenous production of fi4,3-ketosteroids was analyzed by reversed-phase high perfonnance liquid
chromatography and the steriods were quantitated by
UV absorbance at 246 nm. After one day, ACTH maximally stimulated steriod production 3-fold over that
of the control cultures and the 17a-hydroxylated
steriods comprised 84% of the fi4,3-ketosteroids produced. Maximal stimulation by Ali (2.5-fold) required three days of treatment with the production of
l 7a-hydroxyla't ed steroids being only 30% of the total fi4,3 - ketosteroids output. All plus ACTH maximally stimulated steroid production after three days
in a synergistic manner (9-fold). The 17a-hydroxylase steroids accounted for 65% of the fi 4 ,3-ketosteroids produced. Direct assay of the 17a-hydroxylase activity in these cell cultures revealed that
ACTH induced this enzyme activity 6-fold whereas All
had no significant effect either on the basal or
ACTH-induced enzyme activity.

153. Nuclear envelope changes preceding cell differentiation detected by flow cytometry
A. YEN and S. REECE
College of Medicine, Department of Internal Medcine, University of Iowa, Iowa City, Iowa 52242
The human promyelocytic leukemia cell line, HL-60,
proliferates in culture with a doubling fime of
approximately 24 h. When exposed to 10-°M retinoic
acid, the cells undergo myeloid differentiation
accompanied by cessation of proliferation. The
first phenotypically differentiated cells do not
occur until 48 h., after two division cycles. Within the first 24 h., there is a change in the
nuclear membrane structure. The change is transient . It occurs for cells in . all cell cycle
phases. The altered nuclear membrane structure
thus precedes any overt cellular differentiation
by approximately 24 h. and may be an early cell
physiological response for effecting cell differentiation.

Effect of tolbutamide and disulfiram on canine
liver cytosolic aldehyde dehydrogenase activity.

154.

M. A. KILMORE and C. G. SANNY
Physiology/Pharmacology Discipline, University of
Osteopathic Medicine and Health Sciences, 3200 Grand
Avenue, Des Moines, Iowa 50312.
The intent of our experiments was to determine if a
dose response curve could be established for inhibition of aldehyde dehydrogenase (ALDH) in canine
liver by tolbutamide (TOL). Ten dogs were randomly
selected to receive one daily oral dose of either
0 mg, 250 mg, 500 mg, 750 mg TOL or 500 mg disulfiram (OS) for one week after which a 2 gm liver
sample was removed. After the s urgery, no further
medication was administered to the dogs for three
weeks at which time a random selection of one of the
remaining four treatments was instituted. A second
2 gm liver sample was removed after one week of
treatment. The sam2 time protocol was followed for
the remaining three_,, treatments so that every dog

received each treatment. The supernatant of homogenized liver samples was assayed for ALDH activity.
The percent of ALDH activity (control mean= 100%)
supernatant was 100 ± 30, 79 ± 20, 81 ± 24, and 94 ±
20 after treatment with O mg, 250 mg, 500 mg, and
750 mg TOL respectively and 38 ± 13 for 500 mg OS.
The results showed that the inhibition of ALDH by
TOL is very minimal and not significant.

PSYCHOLOGY
157. Influence of lighting conditions on weight gain
and eating behavior in rats with dorso l ateral tegmental lesions.
P . C. KOCH and L . D. SENSENIG
Department of Psychology, Morningside College , Sioux
City , Iowa 51106

155. EFFECTS of ethanol exposure on bod y temp erature in pre-wean ling rats.
E. M. BURNS and T. W. KRUCKEBERG
university of Iowa, Col l ege of Nursing,
Iowa City , Iowa, 52242

Rm . 494

:t;thanol, 4 g/kg body weight (in ·two 2 g/kg doses
three hours apart), or the isocaloric equivalent
of either milk, sucrose , or lactose was given
daily via gastric intubation from day 6 throu g h
16 postnata lly to timed-gestationSprague-Dawle y
rat pups.
Age -matched "handled" controls were
included in this study.
The mean blood ethanol
concentration (BEC) at the peak level (45 min.
after the second dose) was found to be 264.90
• 6ci.27 mg/dl (U = 71) .
Body temperature was
measured using a mini-thermistor pro~e and a
telethermometer (Yellow Springs) prior to the
treatment or "handling"; at 45, 105 and 180min.
after the first treatment; and, at 60 and 120
min. after the second treatment.
Temperatures
were measured on days 6, 9, 13, and 16 after
birth.
No differences were observed in body
temperature of ethanol treated rat pups as compared with controls, however, adult rats treatin the same manner, showed significantly lower
body temperature.
In another group of "handled"
controls, the ontogeny of thermoregulation was
studied.

The effects of dorsolateral tegmental (DLT) lesions
we r e assessed in 14 Long-Evans female rats using a
Split- Plot Factorial Design with a repeated measure
on one factor (Lighting Condition X Lesion X Days ).
The r esu lts indicated that lesioned subjects maintained significantly higher weight gains across days
than did control subjects. In addition , the data
r evealed significant Lighting X Days interactions
indicating greater weight gains and food intake for
animals maintained in darkened environments . Prior
research has suggested that DLT lesions result in
significantly greater food intake during the dark
period of a diurnal rhythm. Th e prese nt study logically e xt e nds this finding by showing that DLT
lesioned animals e at more and maintain higher weight
levels when placed in a constantly darkened environment.

158. Parenthood and marital status:
pe rson perception .

Effects on

'{_,___'.!'_~BE~TS, A. R. GILPIN, M. R . GONZALEZ, AND
L.A. PARKER
Department of Psycholo gy, University of Northe rn
Iowa, Cedar Falls, Iowa 50614.

156. ETHA~OL induced alterations in sialic acid
metabolism.
T. W. KRUCKEBERG and E . I-1 . Burns
University of Iowa, College of l,ursing, Rm 492
Iowa City , Iowa 52242
The effects of ethanol exposure throughout the
brain g rowth spurt on synaptosomal sialic acid
~~tabolism and synaptic morphology were inves~
i ~a teJ in S~rague -Dawl ey timed gestation rats.
Bthanol, 4 g/kg body weight , or the isocaloric
equivalent of either milk , sucrose, or lactose
was a&ilinistered daily via gastric gavage from
day 6 through 16 postnatally.
A group of
·' 11andled" controls was included in the study
also.
Sialic acid metabolism was significantly affected, however, alterations in synaptic
1norphology and Purkinje cell size were not
statistically significant.

This study is a replication and extension of work
by Etaugh & Malstrom, indicating that college students perceive married adults more positively than
they perceive single or divorced adults. Two hundred subjects (100 males, 100 females) rated hypothetical people described in biographical sketches
varied in a 2 (sex) x 2 (parenthood) x 3 (marital
status: si ngle, married, divorced) d~sign, on a
series of semantic differential scales. Analyses of
variance on the 11 scales indicated that parenthood
had significant (:e. < .05) main effects on 8 of the
scales , and interacted with marital status on most
of the scales. However, the extent to which a subject's ratings of parents vs. nonparents differed
was not found to be correlated with measures of
liberal attitudes toward women, experience with
children, or various demographic variables.

159. Socio-biologiqal analysis by survey of a
phenotype in Des Moines

College of Education
Drake University
Des Moines, IA 50311

145 randomly selected male individuals from the Drake area shows a statistical
correlation between reporting stomach ailments
and sex-role personality identification toward
the feminine personality type. Chi-square
was 43,1408 with a DF of 9,

A survey of

160.
Syntactic strategies used in unattended comprehension of speech.

D. UHL_, P. CALVIN, ,", J. YATES
University of florthern Iowa, Cedar Falls IA 50614
Unattended sentences and prose can be comprehended. How? Possibly by using syntactic strategies
rather than a full complement of syntactic rules.
The SVO strategy, where the main words of a sentence are interpreted as subject, verb, and object,
respectively, was investigated using a set of
active normal sentences (e.g., The bof stepped on
~ ) transformed to passive normal e.g.,~ buq
was stepped on by the boy) and to passive anomalous (e.g., The boy was stepped on by a b_l!ll) and
played as the unattended channel in a shadowing
task. Skin conductance (SC), which reflects comprehension of anomalous sentences, was measured.
The three sets of sentences produced no differences in SC., The failure of passive normal and
anomalous sentences to affect SC rules out the SVO
strategy and full syntactic analysis, respectively. However, both results are consistent with a
plausibility strategy, currently under investigation.

SCIENCE TEACHING
161. Teaching physics concepts K-12
in the B.H.S. Planetarium

D. A. SCHAEFER
Bettendorf High School
3333 18th Street
Bettendorf, Iowa 52722
Since 1973 more than 60,000 individuals, elementary, secondary and adult, have made use
of t~e B.H.S. Planetarium. The facility has
a Spitz 512 automated star projector, has a
demonstration/rear screen projection area at
the front and has 85 seats beneath a 33 foot
diameter dome.
Programs/lessons have been produced that all
match the science program K-12, and teachers
at all levels may schedule classes on a voluntary basis. Teachers Guide Books describe
all programs and have pre and post-visit
reco~mendations for activities.
The Planetarium Director is a physics/advanced science teacher (with 2 periods for planetarium work), and he is assisted by a chemistry teacher (with one such period).
The emphasis, K-12, is on demonstration and
learning of basic concepts; primarily those
are the concepts of physics.
162. A se t o f mi c r ocomput e r prog rams t o r eco rd and
c heck s tud e nt s ' l a bor a t o r y r es ult s .
R. T. WARD

uepartment of Ph ys i cs , Un i v e r s it y of No rth e rn Iowa,
Ceda r Fall s 5061 4

A set of procrams has been develooed for an
Apple microcomput~r which checks the r~sults students obtain in an independent laboratory on weight
and volume of mineral sanples. This is part of .an
introduction to density in an activity-based general education course in science. The students are
each assigned three sa□;:>les to r.ieasure. The main
program checks their name and ID nu□ ber, the
sa~ples assi~ned, whether their results are sufficiently close to the standard values, and the
number of measurements submitted for checkino. A
separate program available to the instructor-produces reports on the students' achievement. The
pro~rams are desi~ned to handle 30 different
samples and 150 students. Other programs for use
by the instructor set uo and edit the files containing needed information. One oortion can randomly assign 3 of the 30 samples to each student.

Use of the program allows students to do the
r,ieasurements in an unsupervised "open" 1aboratory
and to immediately check their results. It C1i ves
an accurate record of their ac:,ievement and allows
easy production of reports. Some of the advantages

and disadvantages of the chosen design of programs
and files will be discussed. The relationship of
this activity to the rest of the course will also
be described.

163. Upgrading Physics Staff and Curriculum
Through Technology
J. GERLOVICH and

R.

UNRUH

Science Consultant, Department of Public Instruction, Grimes State Office Building, Des Moines,
Iowa 50319 and Physics Department, University of
Northern Iowa, Cedar Falls, Iowa 50614

issues concerning energy and the environment. In
the five years the course has been offered, students
have read and reviewed books and articles, reported
on energy conservation and environmental control
measures taken in the factories in which they were
employed, and investigated pollution in the
Mississippi River. An evaluation of the effectiveness and appropriateness of the course lead to some
surprising results. Not only did the students gain
insight into the physical world about them at home
and in the workplace, but the instructor gained a
wealth of information and insight into the application of science and technology in industry and in
the COlllTIUn ity.

A state plan for upgrading physics staff and

curriculum is being p~lot tested in select Iowa
schoois. The teacher's package consists of a
teacher's guide (9 units), student aceivities,
comnuter software and videotapes. The program's
content is being disseminated directly to the
teacher's classroom via interactive telelecture
format.
It emphasizes the "learning cycle" format and
"practical application" of physics content to
contemporary studen·t needs.
The pilot will be expanded in the Fsll, 1983
and it is anticipated that university credit
will be available for those teachers desiring it.

164.Re solving I ss ues in Sc i e nce Clas ses :
A Teachers Handbook

J. GERLOVICH and G. MAGRANE
Scie nce Consultant, Department of Publi c Instruction, Grimes State Office Building , Des Moines,
Iowa 50319 and Sc ience Consultant, Southe rn
Prairie AEA, Ottumwa, I owa 52501
A thr ee st age model (Prec risis, Cri s i s , Resolution) will be presented to address issues in
thre e c lass es : Moral/ e thi cal, sci entific shoc k,
and s c ience vs nonscie nce. The guid e is undergoing pilot testing and r efinement and s hould
be read y for inservi ce to te achers and administrators during the 1983 acad emi c year.

166. Testing for c ritical thinking in biology
R. F . TRUMP
Department of Entomology , Iowa State Unive rsity
Ame s, IA 500ll
A type of subjective biology test is described and
illustrated with examples. The questions are based
on brief paragraphs describing a hypothesis, an investigation, or other biological information. They
involve critical thinkin g but require relatively
short answers. While such testing does not evaluate students on much of the content of a biology
course, it provides training in the use o'f biological information. In a group of 120 students at
Ames High School, cumulative scores were compared
with cumulative s cores on traQitional tests. There
was a positive correlation of 0.813. With continued exposure, students appeared to improve in the
ability to dea l with unfamiliar information . No
statistical evidence of such improvement is offered. There are suggestions, however, for investigating the value of such tests-- by comparison of an
e xperimental with a control group, using pre-test
and post-test data. Analysis of covariance may be
used to determine the effec t of other variables.

167.

Us e of mi cr owave oven in the biolo gy l a b .

G. KNAPHUS
Dept. of Botany , I owa State Univ., Ame s, IA 50011

Studies in Energy and the Environment--an
independent study course.
165.

J. L. BONTE
Clinton Community College, 1000 Lincoln Boulevard,
Clinton, IA 52732
The one- or two-credit course is intended for
students who wish to enrich their education in the
physical sciences by making an in-depth study of

Repo rt s c irc ula t e occasionally a bout the use of
mi cr owave ovens t o pr e pa r e a ga r media or t o
s t e rilize mat e ria l s used in biology c la sses . The
lit er a tur e indica t es tha t heating in a mi cr owav e
ov en i s no t a co ns i s t entl y r elia bl e me thod of
s t e r i l iz ing mat e ria l s . I t can be useful in
hea t i ng aga r wh ic h has a lr eady been a uto c l aved .
I t has been r epo rt ed t o effec tive l y pas teuriz e
soil. My ex pe riment s i ndica t e tha t the
mic r owave oven i s usef ul in some pr ocedur es
but is no t s u ff i cientl y con sis t entl y r elia bl e to
wa rrant u s e in c riti ca l r es ear c h.

168. Determination of the influence that construct
components had on the success of the fifth and sixth
grade Berkeley Health Education Program.

171.Designing science courses for adults:
an important group of learners usually overlooked
by science educators.

GARY E. DOWNS

T. R. HILL

Iowa State University, Nl26 Quadrangle, Aines, Iowa
50011.

American College Testing Program, P. 0. Box
168, Iowa City, Iowa 52243.

A study was done to determine the influence that

It has been estimated that each year there are 1.3
million adults in this country requiring retraining
so that they are able to move from one major
occupational area to another. The purposes of this
paper are to discuss the reasons why science
educators should design science courses for these
adults. The major objectives of this paper are to:

construct components, of the fifth and sixth grade
Berkeley Health Education Program, had on the
success of the program. Three different
questionnaires were developed. These were sent
to parents of students in the program, classroom
teachers who taught the program, an<l nurses an<l
administrators in school districts that used the
program. The data and results obtained from the
collected questionnaires will be presented.
169. Snake traps and other herpetologial
techniques for the inexperienced.

1. define the adult learner.
2. discuss why adults need to develop lifelong
learning skills in science .
3. discuss the reasons why adult learners should
be able to obtain scientific information that
is appropriate for their needs in the future .

D.J.PERSCHAU
Meredith Junior High School 4827 Madison
Avenue, Des Moines, Iowa 50310.

172. Design and construction of a new exhibit
gallery of Iowa ' s natural heritage .

Snakes and other reptiles and amphibians
cannot reliably be trapped or netted.
Thay
are difficult or impossible to bait, trap,
or fool into succombing to the casual
collector.
Fortunately,
most amphibians
and reptiles aren't as clever or as
physically able to evade the prepared
collector.
Effective herpetological
techniques include the use of roofing tin,
limestone rocks, railroad ties, road signs,
automobiles, flashlights, rubber bands, and
pillow cases.
The inexperienced can, with
knowledge and preparation, enjoy successful
herpetological collecting.

No abstract available .
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170. What type of high school student participates
in a summer research program? A demographic study
173 0

The food-web in Carver's Bad Caverns

T. R. HILL, G. O' BRIEN, and M. MOHAN

W. H. Gilbert III
American College Testing Program, P . O. Box 168,
Iowa City, Iowa 52243
The purposes of this paper are to describe
the demographic characteristics of the
students who participated in the 1982
Secondary Student Training Program and
summarize the benefits they derived from
this research program . The major objectives
of this study are to:
1.
2.

3.

describe the students' previous science
background and educational environment.
evaluate the success of the program
in matching the students ' original
expectations in Career Awareness,
Research and Communication Skills
and Social Interaction.
measure the change that occurred
in the participants Research and
Communication Skills over the course
of the program .

Department of Biology, Si~oson College
Indianola, Im~a 50125
Com~on cockroaches (Blatta oriental is) are occasionally observed in----rtielo~1er levels of Carver
Science Hall, despite excellent custodial maintenance. The only ap~arent sources of food are pellets of ~ouse chow olaced on slotted cage-covers
in the animal room (basement level). Experimental
observations indicated that (1) cockroaches can
not gain access to this food, but (2) feral mice
(~ musculus) were using it. Live traooing revealed the considerable size of this oreviouslv
undetected, feral population. Other experiments
showed that cockroaches fed on dried mouse droo~ings only if water was available. The 'v1ater· hole'
was located and eliminated, desoite concern for
carnivores that preyed on the feral mice; e.g. a
pair of great-horned owls resident on campus for
the past several years ... and adopted mascots of
the co 11 ege !

174. Notes on freshwater mollusks from Ile du
Havre aux Maisons
R. W. COLEMAN
Upper Iowa Univ., Fayette, IA

52142

Mollusks were collected from various freshwater
areas on the Ile du Havre aux Maisons, Magdalen
Islands, Provinceof Quebec, Canada. Gyraulus
circumstriatus, Physa cf.heterostropha, Pisidium
sp., and Stagnicola elodes were collected from
this survey. S.elodes were collected from creeks
with a pH range~9-8.3, total hardness varying from 25-36 grains per gallon, 6-10 ppn dissolved oxygen, 0.8-1.15 mg.nitrogen nitrate per
liter, 30-65 APHA Platinum-Cobalt Standard Apparent Color Units, and 2-21 Formazin Turbidity
Units. G.circumstriatus was associated with S.
elodes in creeks and £.circumstriatus, Physa cf.
heterostropha, and Pisidium sp. were found in
pools. Tests for free acidity, phenolphthalein
alkalinity, total (methyl orange)alkalinity, carbon dioxide, hydrogen sulfide, phosphate, salinity, and silica were also made. Dr. Derek S.
Davis of the Nova Scotia Museums determined
these mollusks.

175.Home range dynamics and dispersal patterns of
Iowa coyotes
G.D. JONES, R. D. ANDREWS, and W. L. FRANKLIN
Iowa Conservation Commission; Chariton Research
Station; R.R. 1, Box 209; Chariton, IA 50049
Thirty-eight coyotes (11 adults, 27 juveniles) were
captured in 2,066 trap nights during April through
June and September through October in 1979 and 1980.
Each animal was weighed, sexed, aged, eartagged,and
outfitted with a 164-165 MHz radio-telemetry collar.
Variations in average home range size were similar
in all seasons for both sexes of adults. The largest
average home ranges occurred during the gestation
and prebreeding seasons followed in order of decreasing area by the adolescence, pup training, nursing,
and breeding periods. The composite home ranges
averaged 20.79 km 2 and 10.65 km 2 for adults and
juveniles, respectively. All coyotes traveled an
average of 4.75 ± 0.83 km in a 24-hour period and
rested at bedding sites that averaged 0.66 ± 0.16 km
apart. The mean travel rate for all coyo tes was
0.93 ± 0.12 km/hr. The dispersal routes of 17
juvenile coyotes (8 males, 9 females) were document ed .
Juveniles began dispersing in late October and
continued through February. Dispersal distances
ranged from 40 to 300 km.
176. Highly elongated tracheae in birds: a curious
adaptation.

M. MERGLER NIEMEIER
Department of Zoology, Iowa State University, Ames,
Iowa 50011.
Fifty-seven avian species from a variety of lati-

tudes, continents and habitats are presently known
to possess highly elongated tracheae which show
varying degrees of tracheal looping or coiling. The
orders Galliformes and Gruiformes have the greatest
species representation with 27 and 13 species, respectively. Elongated tracheae (in the adult condition) exhibit tremendous variation among species
in configuration, dimension and location in the
body, often with similarities at the family level.
Adult vocalizations of the majority of these species
were analyzed using sonagraphic displays. Host
species show mean fundamental frequencies below 2000
Hz (cps), the mode being closer to 1000 Hz. Often,
these frequencies are much higher than those which
would be predicted from the actual lengths of the
tracheal tubes. The possible significance of this
adaptation is discussed in light of the ecology of
the species concerned.
177, Epizoo tiology of a Myxozoan, Myxobolus 3:..
in Northwest Iowa streams
J.M. GAMBLE
Dept. of Zoology, Iowa State Un i versity
Ames, Iowa 50011.
An unnamed species of Myxobolus parasitizes the
central nervous system of fathead minnows (Pimephales promelas) in several field drainage streams
~ - Iowa . Collections indicate the parasite
is limited to six first order streams and portions
of the Little Sioux River within Clay, Dickinson
and Emmet counties. The plankton centrifuge method
was used to collect and identify spores of the
parasite in fish, stream invertebrates ahd stream
substrate samples. Wet mounts of brain cysts were
also examined for spores. Host infection rates
varied from 10%-70% in different streams. Host
age and sex do not appear to be related to rates of
infection. Spores were collected from infected fish,
concentrated and have been aged for periods of 4-10
months. Experimental infection of lab-reared fatheads is being undertaken using aged spores.
178. Toxoplasmosis in newborn and adult rats

B. SETLOCK
Iowa State University
Dept. of Zoology
Ames, Iowa 50011
One day old rats and 250g adult rats were
inoculated i .p. with tachyzoites of Toxoplasma
gondii. lntraperitoneal destruction of parasites
began and was completed earlier in adults than
in newborns . Newborns responded to infection by
a slow migration of leukocytes into the peritoneal
cavity, peaking between 48 and 72 hours. Adults
responded rapidly, peaking within 4 to 8 hours,
and declining through 72 hours. All animals
inoculated at birth showed the presence of
parasites in the brain through 4 months of age,
while adults exhibited infrequent presence of
parasites in the brain, as measured by subinoculation of bra i n tissue into susceptible
mice. Histologic examination of PAS stained
tissue showed no cysts in either brain or heart
of any animals .

179. Cross-transmission and in vitro excystation
experiments with Sarcocystismur"fs:D.B. IJOODtlANSEE
Department of Zoology, Iowa State University, Ames,
Iowa, 50011
Sarcocystis muris would not infect meadow voles
(Microtus penrisvfvanicus) or gerbils (Meriones
unguiculatus). ~- muris also would not infect
dexamethasone treated voles or gerbil s. Control
mice (Mus muscalus) treated and inoculated in the
same manne r did become infected. In vitro excystation rates in the presence of mousebTTe were
significantly higher than rates in the presence
of vole or gerbil bile through four two-fold
serial dilutions of bi le. These data indicate
that S. muris is strictly host s pecific for
mice,-that dexamethasone-sensitive immune
responses play 1 ittle or no role in thi s specificity and that low exc ystati on rates in the
foreign hos t s may contribute to the hos t
specificity of~- muris.

180. Prevalence of coccidia in Kentucky turtles
~• ~- WACHA, B. M. CHRISTENSEN, E. C, POWELL
Biology Dept., Drake University, Des Moines, IA.
50311; Veterinary Science Dept., University of
Wisconsin, Madison, WI. 53706; Zoology Dept., Iowa
State University, Ames, IA. 50011
An examination of the intestinal contents of 80

turtles, comprising 5 species from Western Kentucky,
revealed the presence of 22 taxa of coccidia. Of
these taxa, 18 were members of the genus Eimeria,
2 of Isospora, 1 of Sarcoc~stis, and 1 of Pfeifferinella. The overall in ection rate fortnese
parasites in the entire population of turtles
sampled (n 2 80) was 55%. Infection rates per individual host species and the number of taxa
harbored by each were as follows (n=number of hosts
examined): Pseudemys scri ta (ns26) 96%, 12 taxa;
Sternotherus odoratus n=23 22%, 9 taxa; Terrepene
carolina (n=l3) 38%, 7 taxa; Chrysem~s ~~;ta (n•ll)
64%, 6 taxa; Chelydra serpentina (n=)
"' • 4 taxa.
Some taxa were shared by more than one host species.
Tissues from laboratory mice, meadow voles, and
domestic ducklings that were experimentally inoculated with the Sarcocystis species were negative
for coccidia, (Funded in part by CIFR grant No. 757
from Murray State University, KY,)

181, The Inhibit ory effects o f twenty-five fungicides
on four spec ie s o f aquatic fungi (saprolegniales)
pathoge nic to fish.
T . A. Bai 1ey

tlati ona l Fishery Research Laboratory , P. 0. Dox GH3,
Lacr osse , l·.' iscons in 54601 and Dept. of Zoology, ISU,
Ames, Iowa.
Salmonids , ictalurid s, and other cultured fish a re
susceptible to fungal infecti on. Thi s s tud y was
performed to id ent if y potential fungicidal agents.
Four spec-ies of aquatic fungi (Achl ya flagellata,

~- racemosa, Saprolegnia hypogyna, and~- megas perma) were exposed to 25 chemicals representing
seven classes for 15 or 60 minutes . The antifungal
activity of each test chemical was compared to a
reference compound, malachite green. The following
six compounds, ranked in order of decreasing antifungal activity, inhibited fungal growth on artificial media at concentrations less than 100 mg/L:
Malachite green> Du-ter > Copper · oxychloride su lfate > Lesan > BAS-J39-01F > Cuprimyxin > Rocca]
II . Data obtained from thi s s tudy indicate that
the cationic class of compounds shows some oromise
as aquatic fungicide s . In addition, the amjnes
and amide compounds s hould receive further attention to determine their effectiveness against
aquatic fungi.

182. Morpholo~ical characterization of the sperm

of Microtus pennsvlvanicus, the meadow vole
L. A. DAVIS, A. L. GREErlE, R. G. LEGG
Biology Departl'lent, St. Ambrose Colleoe
Davenport, Iowa 52803
Morpho lo gy of the spern of t1icrotus pennsylv11nicus
was studied using light microscopy. In comparison
to!!, ochrogaster, the sperm of!!, pennsylvanicus
exhibits a lon~er midpiece and tail but a shorter
and narrower head. !!, pennsylvanicus also
possesses an acrosomal hook which is not present
in _!i. ochrogaster. Such differences in morphology
may serve to act as a reproductive isol11tin~
mechanism bet1~een these related sympatric species.

183. Temporal separation of sympatric hognose
snake species (Heterodon) in Iowa.

:L

1,. CHRISTIANSEN

Department of Biology, Drake University,
Des Moines, Iowa 50311
Eastern hognose snakes (Heterodon lat rhinos)
and western hognose snakes (H. nasicus occur
in abundance at Big Sand Mound, Muscatine and
Louisa Counties, Iowa. Observations through
seven years of study show the two species to
occupy overlapping habitats, with the former
species found more frequently at woodland edge
and the latter in open sand dunes. Diets are
similar, hence competition between the species
would be expected, Peak above ground activity
of the eastern hognose is in late April and
May and the western hognose in June and July.
Hatchlings of both species reappear in early
September and are active above ground on warm
days until late October. Blue racers (Coluber
constrictor) were studied for comparative
purposes. They occur in both habitats but have
less specialized diets and are active from late
April through July with a second period of
activity in September and October. This study
was conducted on a preserve created and
maintained on Big Sand Mound by Iowa-Illinois
Gas and Electric Company.

184. Comments on the range, habitat, and history
of the plains spadefoot toad, Scaphiopus bombifrons
in Iowa.
C. M. MABRY and J. L. CHRISTIANSEN
l'.iepartiiierit""of Biology, Drake University,
Des Moines, Iowa 50311
The plains spadefoot, Sca~hiopus bombifrons, was
first found in Iowa in an near De Soto Bend
Wildlife Refuge in Harrison and Pottawattomie
counties in 1967. The known range was extended
northward in Monona, ·woodbury, and Plymouth counties
in 1978 with the discovery of 13 new localities
in the loess hills. Recent studies have extended
the range southward through Mi lls and Fremont
counties to the Missouri border with the addition
of 37 localities, All specimens found to date have
been in the loess or the Missouri River floodplain.
As many as 300 specimens were observed in a single
night and the species was judged to be abundant in
much of its Iowa range. It is possibl.e that the
extensive studies of anurans conducted here prior to
1967 by others, missed the presence of spadefoots
because of sampling during periods of spadefoot
inactivity. Conversely spadefoots may have recently
invaded Iowa and may be rapidly expanding their
range in the loess.
185. Drosophila of Black Hawk County .
N. J. JENNINGS, E. PILKINGTON, A. C. HAMAN,

R. D. SEAGER
Preliminary work has been completed on a study
of native Drosophila. From May until November,
1982, Drosophila were collected in Black Hawk
County, Iowa, at three collection sites:
lowland forest, upland forest located within
the Haterloo-Cedar Falls metro area and a
prairie remnant located 15 mi l es west of the
urban setting. The flies were attracted to one
gallon plastic pai l s containing 1 to 2 inches of
a banana bait fermented with baker's yeast . The
baits were placed on the ground about 50 feet
apart in a trap line. Flies were collected
approximately once a week for about one hour
in mid-afternoon . Over 3,700 flies were
collected, examined, and assigned provisional
species designations . ~umbers of each sex
collected were recorded when possible. Voucher
specimens were both pinned and placed in alcoho l.
Laboratory cu ltures for further study were
established from collections when numbers
permitted. Ten different species were co llected.
We are in the process of obtaining outside
verifi cation of our species designations.
186. Population density and multiple mating in
Drosophila me lanogaster.

R. D. SEAGER
Department of Biology, University of Northern
Iowa, Cedar Falls, IA 50614.
Collections of female Drosophila me l anogaster
from inside and outside the Gundlach-Bundschu
winery in Vineberi, Ca liforni a, have been found

to have very different frequencies of multiple
mating . Because of what is known about the
ecology of this site, the difference is most
likely due to differences in the local density
of flies: females from in s ide the winery,
where the local density is extreme l y high, are
more often usin g sperm from more than one male
than are females from outside the winery. In
those females which are multiply mated, the
temporal pattern of sperm usage differs from
that found in most laboratory studies of sperm
displacement. Females use one male's sperm
predominantly but the other ma le' s sperm is
used regularly and more or less randomly
through time.
18 7. Alveolar Lining i1a terial increases the
chemiluminescence of rat a l veo lar ma crophages
iJ . S . A. 1/E BB

Veterinary Medical Research Institute
Iowa State University
t 1,
.,i
Ames, Iowa 50011
Rat alveolar ma crophages were preincubated in
a l veo lar 1 ining mate rial (ALM) and chemilu mine scence was determined . The ce ll s gave
over twice the response of cells which had
been preincubated in buffered sa lin e. A
chloroform : met hanol extract of the ALM
a l so gave increased chemiluminescence when
used. Thin la yer chromatography of the ALM
revealed two phospholipids. P hosphatidylcholine
and phosphatidylglycerol were present in
detectable amounts. When commercial prep~ration
of these 1 ipids were used to preincubate the
cells increased chemiluminescence was found.
The addition of ALM did not appear to increase
the amount of phagocytosis of these cells.

188. Videotapes for comparative vertebrate anatomy: heart and arteries of the dogfish shark

!:~-~
Department of Biology, Drake University ,
Des Moines, IA 50Jll
Two videotapes dealing with the circulatory
system of the dogfish shark have been developed
for use in comparative vertebrate anatomy classes
at Drake University . The titles of these tapes
are "Circulation through the heart and gills of .
the dogfish shark" and "Aortic arches and systemic
arteries of the dogfish shark". Each tape shows
dissections and diagrams and is accompanied by a
narrative containing explanations and theoretical
considerations. Important structures and pathways are labeled or traced. Emphasis is placed
upon terminology, modification of embryonic aortic
arches , and the basic plan of the vertebrate
arterial system.
The videotapes were developed in cooperation
with the Drake University School of Journalism
and Mass Communication. Students from biology
and journalism were involved in production of
the tapes. The tapes are shown to comparative
anatomy classes in preparation for shark dissection and are made available to students for
study and review.

